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Please note the following:

All information provided by the NCCN is “Referenced with permission from
the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines™) ©
2016 National Comprehensive Cancer Network. The NCCN Guidelines™
and illustrations herein may not be reproduced in any form for any purpose
without the express written permission of the NCCN. To view the most
recent and complete version of the NCCN Guidelines, go online to

NCCN.org.”
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Dear Provider,

This document provides detailed descriptions of eviCore’s basic criteria for laboratory
services. These criteria are used for the certification of requests and administration of
laboratory benefits for our clients for a range of laboratory tests some of which are
represented by one CPT or HCPCS code and others represented by several codes.
They have been carefully researched and are continually updated in order to be
consistent with the most current evidence-based guidelines and recommendations for
laboratory testing from national and international medical societies and evidence-based
medicine research centers. In addition, the criteria are supplemented by information
published in peer reviewed literature. If you believe that our criteria require modification,
please send suggested changes with supporting references to the Laboratory
Management Program at the address listed below.

Our health plan clients review the development and application of these criteria. Every
eviCore health plan client develops a unique list of CPT codes that are part of their
utilization management programs. Health Plan medical policy supersedes eviCore when
there is conflict with the eviCore criteria and the health plan medical policy. If you are
unsure of whether or not a specific health plan has made modifications to these basic
criteria in their medical policy please contact the plan or access the plan’s website for
additional information.

eviCore works hard to make your clinical review experience a pleasant one. For that
reason, we have peer reviewers available to assist you should you have specific
guestions about a procedure. For your convenience, eviCore’s Customer Service
support is available from 7 a.m. to 7 p.m. Our toll-free number is 1-800-918-8924.

Gregg P. Allen, M. D. FAAFP
EVP and Chief Medical Officer
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General Information about This Policy
Manual

Description

The eviCore healthcare (eviCore) policy manual contains medical and reimbursement
policies that are created and approved by eviCore’s Laboratory Management Program
personnel and policy advisors, internal Medical Advisory Committee, and external
Medical Advisory Board. eviCore’s polices are created using evidence-based medicine
including, but not limited to, professional society guidelines, consensus statements, and
peer-reviewed literature. eviCore’s policies are intended to provide a library for adoption
or a basis for development of tailored coverage criteria for a Health Plan.

Purpose

To establish evidence-based definitions, decision support, medical necessity criteria,
coverage limitations, and payment rules for molecular and genetic testing.

This manual is organized into the following sections:
Molecular and Genetic Clinical Use Policies

The policies in this section are intended to provide general policy guidance for the
common settings and scenarios in which genetic testing is used (e.g. prenatal,
diagnostic, cancer). These policies address the overarching coverage principles that
broadly apply based on the purpose of the test. They also address specific use
situations that may apply to many different tests (e.g. predictive testing for a known
familial mutation).

Each of these overarching policies includes an inventory of all available test-specific
policies that apply to that use. For example, the Pharmacogenomic Testing policy
includes a list of all policies for tests that may be used to assess drug response or
toxicity risk. Because tests can be used for multiple purposes, the same test-specific
policy may be referenced by more than one Clinical Use Policy. However, when a test
specific policy is not available, the overarching coverage principles found in these
Clinical Use Policies may be applied.

Molecular and Genetic Test Specific Policies

The policies in this section address a test or group of tests that are used to assess
some health condition. The purpose of these policies is to provide a framework for
determining medical necessity and coverage determinations for a specific test, including
where more limited testing may be supported by the medical evidence when broader
testing is not. These policies provide background about each condition, the available
tests, the scenarios in which the test may be used, and the evidence used to determine
medical necessity criteria.
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Glossary

This glossary contains definitions for common genetics, medical and laboratory
terminology

Administrative Policies

If applicable for this plan, administrative policies are included that define coding and
reimbursement criteria and requirements.

Limitations and Restrictions
When using this manual in electronic or printed form, the following restrictions apply:

Evidence-based genetic testing is defined as the identification of targeted genetic
sequences within the genome of an individual with clinically-identified risk factors or
traits suspected of being specific to the genetic disorder, condition, or trait under
investigation.

The medical policies contained in this manual are the proprietary property of
eviCore, for use by its clients only. These medical policies may not be posted,
shared, altered, cited or reproduced without the express written consent of eviCore.
Commercial use of these policies is prohibited.

Medical policies are not to be considered medical advice for a specific patient.
Policies are used in the process of determining whether a service may be medically
necessary and eligible for coverage.

Medical Policies are interpreted and applied at the sole discretion of the Health Plan.
Current Procedural Terminology (CPT®) codes and descriptions are the property of
the American Medical Association with all rights reserved.
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Genetic Testing for Cancer
Susceptibility and Hereditary Cancer
Syndromes

Description

Genetic testing for cancer susceptibility and hereditary cancer syndromes is performed
in people with known risk factors for an inherited form of cancer. Testing may be used in
people diagnosed with cancer when there are “red flags” in the person’s personal
medical and/or family history for a hereditary form. Predictive genetic testing may also
be performed for this group of conditions, in people known to be at increased risk of
developing an inherited condition based on their family history. A positive genetic test
result increases the risk for cancer (types vary by the gene involved) and, therefore,
impacts medical management decisions around screening, prevention, and treatment.
e Tests used to screen for or make a diagnosis of cancer are covered separately
as Genetic Testing for the Screening, Diagnosis, and Monitoring of Cancer.
e This policy does not address diagnostic or predictive testing for conditions other
than hereditary cancer. Refer to Genetic Testing to Diagnose Non-Cancer
Conditions and Genetic Testing to Predict Disease Risk for those purposes.

Criteria: General Coverage Guidance

Individuals may be considered for genetic testing for hereditary cancer syndromes when
ALL of the following conditions are met:

e Technical and clinical validity: The test must be accurate, sensitive and
specific, based on sufficient, quality scientific evidence to support the claims of
the test.

e Clinical utility: Healthcare providers can use the test results to provide
significantly better medical care for the individual.

e Reasonable use: The usefulness of the test is not significantly offset by negative
factors, such as expense, clinical risk, or social or ethical challenges.

Limits:

e Testing will be considered only for the number of genes or tests necessary to
establish carrier status. A tiered approach to testing, with reflex to more detailed
testing and/or different genes, will be required when clinically possible.

e Genetic testing is indicated once per lifetime per condition. Exceptions may be
considered if technical advances in testing demonstrate significant advantages
that would support a medical need to retest.
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Criteria: Special Circumstances

The following policies address a group of tests that are used for similar purposes.
Because a variety of tests may be used, but the circumstances that justify testing are
the same, individual test-specific policies are not necessary.

Predictive testing for at-risk people with known familial mutations

The genetic mutation(s) associated with a hereditary cancer syndrome can often be
defined in an affected family member, allowing for testing of at-risk relatives for those
specific mutations. Testing for known familial mutations is reasonable when ALL of the
following conditions are met:

e The mutation(s) in the family have been clearly defined by previous genetic
testing and information about those mutations can be provided to the testing
lab.

e Technical and clinical validity: The test must be accurate, sensitive and
specific to the familial mutations.

e Clinical utility: Healthcare providers can use the test results to provide
significantly better medical care for the individual.

e Reasonable use: The usefulness of the test is not significantly offset by negative
factors, such as expense, clinical risk, or social or ethical challenges.

Limits:
e Testing will be considered only for the known familial mutations when clinically
possible.
e Predictive genetic testing is indicated once per lifetime per condition.
¢ Predictive genetic testing will be considered only for adult individuals (age 18 and
over). Exceptions may be considered if there are medical management and/or
significant psychosocial benefits to testing prior to adulthood.?

References

1. Ross LF, Saal HM, David KL, Anderson RR. Technical report: ethical and policy issues in
genetic testing and screening of children. Genet Med 2013;15:234-245. Available at:
https://www.acmg.net/docs/genetic_testing in_children preprint gim2012176a.pdf.

2. National Society of Genetic Counselors Position Statement. Genetic testing of minors for
adult-onset conditions. Adopted 2012. Available at: http://nsgc.org/p/bl/et/blogaid=28.

Criteria: Test-specific Policies

Policies are available for the following hereditary cancer syndrome tests. See the
individual policy documents arranged alphabetically by policy name in the Test-specific
Policies section. For tests without a specific policy, use the General Coverage Guidance
provided in Section 1.

e BRCA Ashkenazi Jewish Founder Mutation Testing
e BRCA Known Familial Mutation Analysis
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BRCAL1/2 Deletion/Duplication Analysis

BRCA Sequencing

Familial Adenomatous Polyposis Testing
Familial Malignant Melanoma Testing
Hereditary Cancer Syndrome Multigene Panels
Li-Fraumeni Syndrome Testing

Lynch Syndrome Genetic Testing

Lynch Syndrome Tumor Screening-First Tier
Lynch Syndrome Tumor Screening-Second-Tier
MUTYH Associated Polyposis Testing
Peutz-Jeghers Syndrome Testing

PTEN Hamartoma Tumor Syndromes Testing
Von Hippel-Lindau Disease Testing
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Genetic Testing for Carrier Status

Description

Carrier screening is performed to identify genetic risks that could impact reproductive
decision-making for parents or prospective parents. Carriers are generally not affected
but have an increased risk to have a child with a genetic condition. Carrier screening
may be available for autosomal recessive conditions, X-linked conditions, and certain
chromosome abnormalities. Ideally, carrier screening is performed prior to pregnancy so
that a full range of reproductive options are available to an at-risk couple. However, in
practice, it is often performed early in pregnancy when prenatal care is established.

e This policy does not include prenatal or preimplantation genetic testing. Refer to
policies on Genetic Testing for Prenatal Screening and Diagnostic Testing and
Preimplantation Genetic Screening and Diagnosis for those purposes.

e In addition, testing that may identify carriers who have clinical signs and
symptoms (e.g., cystic fibrosis testing for men with congenital absence of the vas
deferens, fragile X genetic testing for women with premature ovarian failure) is
addressed as Genetic Testing to Diagnose Non-Cancer Conditions.

Criteria: General Coverage Guidance

Individuals may be considered for genetic testing for carrier screening when ALL of the
following conditions are met:

e Technical and clinical validity: The test must be accurate, sensitive and
specific, based on sufficient, quality scientific evidence to support the claims of
the test.

e Clinical utility: Healthcare providers can use the test results to provide
significantly better medical care and/or assist individuals with reproductive
planning.

e Reasonable use: The usefulness of the test is not significantly offset by negative
factors, such as expense, clinical risk, or social or ethical challenges.

Limits:

e Testing will only be considered for the number of genes or tests necessary to
establish carrier status. A tiered approach to testing, with reflex to more detailed
testing and/or different genes, will be required when clinically possible.

e Carrier testing will be allowed once per lifetime. Exceptions may be considered if
technical advances in testing demonstrate significant advantages that would
support a medical need to retest.

e Carrier testing is indicated only in adults. Carrier screening in minor children is
not indicated, except in the case of a pregnancy of the minor child.
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Routine Carrier Screening

Individuals may be considered for routine carrier screening when testing is supported by
evidence-based guidelines from governmental organizations and/or well-recognized
professional societies in the United States.

Carrier Screening Based on Family History

Individuals may be considered for carrier screening based on a family history of a
genetic condition when ALL of the following conditions are met in addition to the general
criteria above:
e The diagnosis of a genetic condition in a family member is known.
e The parent(s) or prospective parent(s) are at-risk to be carriers of that condition
based on the pattern of inheritance.
e The genetic condition is associated with potentially severe disability or has a
lethal natural history.

Partner Testing of Known Carrier or Affected Individuals

Individuals may be considered for carrier screening if their partners are known carrier or
affected individuals when all of the following conditions are met in addition to the
general criteria above:
e The diagnosis of a genetic condition or carrier status in the partner is known.
e The genetic condition is associated with potentially severe disability or has a
lethal natural history.

Criteria: Special Situations
Exclusions

Multiplex Carrier Screening

Multiplex carrier screening tests are designed to identify carrier status or predict risk for
many genetic diseases (70 or more) in a single test. Several multiplex carrier screening
tests are available now. Others are known to be in development and will come to market
in the next few years. Each test has a unique set of diseases included in novel and
proprietary genetic testing platforms.

Of the genetic conditions included in the currently available multiplex carrier screening
tests, 12 of them are recommended for at least some people based on ethnicity by
either the American College of Obstetrics and Gynecology (ACOG) and/or the American
College of Medical Genetics (ACMG). However, mutation analysis is not the preferred
initial screening test for some.

These tests do not meet the criteria above for technical and clinical validity and
clinical utility:
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e The technologies used by the multiplex carrier screening tests are novel.
Information about the test's performance, if available, is often provided
completely by the laboratory marketing the test, which could be subject to
bias.

e Some of the commonly included tests, such as beta-thalassemia and Tay-
Sachs disease, have inexpensive and reliable screening tests available (CBC
with RBC indices and hexosaminidase A enzyme activity, respectively) that
are superior to genetic testing.

e Multiplex carrier screening tests typically include carrier screening for many
diseases that have not been identified as appropriate for population-based
carrier screening. They may also include disorders, such as hereditary
hemochromatosis and factor V Leiden, which affect primarily adults and are
generally manageable. These kinds of conditions do not meet the
requirements for reproductive carrier screening programs.

Criteria: Test-specific Policies

Policies are available for the following tests designed to predict carrier status. See the
individual policy documents arranged alphabetically by policy name in the Test-specific
Policies section. For tests without a specific policy, use the General Coverage Guidance
provided in Section 1.

Carrier screening for:

Ashkenazi Jewish Carrier Screening

Ataxia Telangiectasia

Bloom Syndrome Testing

Canavan Disease Testing

Cystic Fibrosis Testing

Duchenne & Becker Muscular Dystrophy Testing
Expanded Carrier Screening Panels

Fragile X Syndrome Testing

Fragile X Associated Tremor/Ataxia Syndrome Testing
Gaucher Disease Testing

Hereditary Hemochromatosis Testing

Niemann Pick Disease, Types A and B Testing
Niemann Pick, Type C Testing

Spinal Muscular Atrophy Testing

Tay-Sachs Disease Testing
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Genetic Testing for Non-Medical
Purposes

Description

While most traditional genetic tests are used for clear medical purposes, advances in
gene discovery and genetic testing technology allow laboratories to offer genetic testing
for other uses. Testing for paternity, ancestry, and non-disease traits such as baldness
and eye color may be highly accurate and interesting. However, because these kinds of
tests are not useful for medical management in the vast majority of cases, they are
typically excluded from consideration.

Criteria: General Coverage Guidance

Any genetic test that DOES NOT meet the following criteria is excluded from
consideration:

e Technical and clinical validity: The test must be accurate, sensitive and
specific, based on sufficient, quality scientific evidence to support the claims of
the test.

e Clinical utility: Healthcare providers can use the test results to provide
significantly better medical care for the individual.

e Reasonable use: The usefulness of the test is not significantly offset by negative
factors, such as expense, clinical risk, or social or ethical challenges.

Criteria: Test-specific Policies

The following types of testing are specifically excluded from consideration:

e Genome-wide association studies (GWAS): testing a large number of genetic
variations spread across the whole genome for disease associations, generally
done for information outside of a specific clinical need or context

o Common trade names: 23andMe, Navigenics, Pathway Genomics,
deCODEme

e Paternity testing: testing to establish biological relationships, often between a
father and child(ren) but sometimes to determine other kinds of relationships
(siblings, grandparents, etc.)

e Ancestry testing: testing that helps people discover more about the genetic
make-up of their ancestors, generally used by genealogists and those interested
in family history

o Common trade names: Ancestry.com, 23andMe, Pathway Genomics,
Family Tree DNA, deCODEme

e Non-disease trait testing: testing for physical traits (e.g., eye color, hair color,
male pattern baldness, and cellulite) that do not have associated health
problems, or can be deemed cosmetic in nature.
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e Nutritional testing: for variations in metabolism pathways that may suggest
vitamin or other nutritional supplements.
o Common trade names: MyDNAVitamins, GeneWise
e Athletic ability: Testing to predict athletic performance types.
o Common trade names: Sports Gene, Athleticode
e Genetic testing related to dating services
o Common trade names: Scientific Match, GenePartner
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Genetic Testing for Prenatal Screening
and Diagnostic Testing

Description

Prenatal screening and diagnostic testing is performed during pregnancy to identify
fetuses at increased risk for or affected with genetic conditions and birth defects.
Screening with ultrasound and maternal serum markers is routinely offered. Prenatal
diagnosis by chorionic villus sampling or amniocentesis for chromosome abnormalities
is available to all women. However, it is usually offered specifically to those at higher
risk because of maternal age, a positive screen result, abnormal ultrasound findings, or
known risk of a genetic condition based on family history. Investigations for fetal
infection and blood antigen incompatibility may also be performed in the prenatal period.
Results of testing are used to guide reproductive decision-making, pregnancy
management and anticipatory management of the infant at birth.

Note: This policy does not include prenatal or preconception carrier screening or
preimplantation genetic testing. Please refer to Genetic Testing for Carrier Status and
Preimplantation Genetic Screening and Diagnosis for those purposes.

Criteria: General Coverage Guidance

Individuals may be considered for genetic testing for prenatal screening and diagnostic
testing when ALL of the following conditions are met:

e Technical and clinical validity: The test must be accurate, sensitive and
specific, based on sufficient, quality scientific evidence to support the claims of
the test.

e Clinical utility: Healthcare providers can use the test results to provide
significantly better medical care and/or assist patients with reproductive planning.

e Reasonable use: The usefulness of the test is not significantly offset by negative
factors, such as expense, clinical risk, or social or ethical challenges.

Limits:

e Testing will only be covered for the number of genes or tests necessary to
establish a prenatal diagnosis. A tiered approach to testing, with reflex to more
detailed testing and/or different genes, will be required when clinically possible.

e Prenatal diagnostic testing will be allowed once per pregnancy. Exceptions may
be considered if ambiguous results require retesting for clarification.

Criteria: Special Prenatal Diagnosis Circumstances

Each of the following policies addresses a group of tests that are used for similar
purposes in pregnancy. Because a variety of tests may be used, but the circumstances
that justify testing are the same, individual test-specific policies are not necessary.
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Prenatal Diagnostic Testing Based on Family History

Prenatal genetic testing, generally by amniocentesis or CVS, for the diagnosis of a
genetic condition is reasonable when the following conditions are met:
e The pregnancy is at an increased risk for a genetic disease because of ANY of
the following:

0 At least one parent is known or suspected to be a carrier of a genetic
condition based on the family history and/or previous carrier testing
results; or

o0 One or both parent(s) are affected with a genetic condition; or

o0 A sibling is affected with a genetic condition; AND

e The genetic condition is associated with potentially severe disability or has a
lethal natural history.

Fetal Infectious Disease Testing

Genetic testing may be used for the diagnosis of an infectious disease (e.qg.,
cytomegalovirus, toxoplasmosis, parvovirus B19, and varicella zoster) in a fetus
according to current guidelines from the American College of Obstetricians and
Gynecologists (ACOG). Prenatal testing, generally by amniocentesis or CVS, is
reasonable when ANY of the following conditions are met:
¢ Clinical signs and symptoms of a current infection in the mother; OR
e Serologic evidence of a current or recent infection in the mother (with or without
clinical signs); OR
e Fetal abnormalities identified on ultrasound indicating an increased risk for a
congenital infection

References

1.  ACOG practice bulletin. Perinatal viral and parasitic infections. Number 20, September 2000
(reaffirmed 2008). Int J Gynaecol Obstet. 2002 Jan;76(1):95-107.

2. ACOG Practice Bulletin, Number 75, August 2006. Management of alloimmunization during
pregnancy. Obstet Gynecol. 2006;108(2):457-64.

Blood Antigen Incompatibility Testing

Prenatal genetic testing, generally by amniocentesis, for the determination of blood
antigen genotype is supported by current evidence-based recommendations from the
American College of Obstetricians and Gynecologists. Fetal antigen genotyping is
reasonable when the following conditions are met:
e A positive erythrocyte antibody screen in the mother; AND EITHER
0 The father’'s blood antigen genotype is known and indicates a risk for the
fetus to be positive; OR
o0 The father’'s blood antigen genotype is not known and unavailable
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Criteria: Test-specific Policies

Policies are available for the following prenatal diagnostic tests. See the individual
policy documents arranged alphabetically by policy name in the Test-specific Policies
section. Note that prenatal diagnosis may be just one of several test uses addressed in
the same policy (e.g., a policy such as Canavan Disease Testing may address
diagnostic, carrier, and prenatal diagnostic testing). For tests without a specific policy,
use the General Coverage Guidance provided in Section 1 above.

Angelman Syndrome Testing

Ataxia Telangiectasia

Bloom Syndrome Testing

Brugada Syndrome Known Familial Mutation Analysis

Canavan Disease Testing

Chromosome Microarray for Prenatal Diagnosis

Cystic Fibrosis Testing

Duchenne & Becker Muscular Dystrophy Testing

Fragile X Syndrome Testing

Fragile X Associated Tremor/Ataxia Syndrome Testing

Gaucher Disease

Huntington Disease Testing

Niemann Pick Disease, Types A and B Testing

Niemann-Pick Disease, Type C Testing

Non-Invasive Prenatal Testing

Prenatal Aneuploidy FISH Testing

Prenatal Chromosome Analysis

Prenatal Maternal Serum Screening

Rett Syndrome Testing

Spinal Muscular Atrophy Testing

Tay-Sachs Disease Testing
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Genetic Testing for the Screening,
Diagnosis, and Monitoring of Cancer

Description

Genetic testing for screening, diagnosis and monitoring of cancer refers to molecular
diagnostic tests whose purposes include identifying the possible presence of cancer in
asymptomatic, average risk individuals; confirming the absence or presence of cancer;
and monitoring the absence or presence of cancer after a prior diagnosis and treatment.

Screening

The goal of cancer screening is to identify the possible presence of cancer before
symptoms appear. Screening tests cannot diagnose cancer, but typically determine if
there is an increased chance cancer is present, and triages individuals for more
invasive, diagnostic testing. Most cancer screening does not include genetic testing, but
instead relies on physical exam, radiological exams, or non-genetic laboratory tests.
Advances in human genetics, however, have identified several molecular diagnostic
tests that may provide clues for early cancer detection.

Diagnosis

When cancer is suspected because of an abnormal screening test or symptoms, blood
tests for tumor markers or molecular testing on tissue samples can aid in confirming a
diagnosis of cancer. These tests may contribute information to helping the clinician
understand prognosis and treatment options.

Monitoring

During treatment, or after an apparently successful treatment, active monitoring is often
recommended to identify if the cancer is responding to treatment or has returned or
spread, before any symptoms appear. Monitoring may include increased surveillance or
routine blood tests for tumor markers, and increasingly, molecular genetic tests.

e Tests used to determine hereditary cancer risk are covered separately as
Genetic Testing for Cancer Susceptibility and Hereditary Cancer Syndromes.

e This policy does not address drug response to cancer, or testing to determine
which therapies to use. Please refer to Pharmacogenomic Testing for Drug
Toxicity and Response for that purpose.

e This policy does not address diagnostic or predictive testing for conditions other
than non-inherited cancer. Refer to Genetic Testing to Diagnose Non-Cancer
Conditions and Genetic Testing to Predict Disease Risk for those purposes.
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Criteria: General Coverage Guidance

Individuals may be considered for genetic testing for screening, diagnosing, or
monitoring cancer when ALL of the following conditions are met:

e Technical and clinical validity: The test must be accurate, sensitive and
specific, based on sufficient, quality scientific evidence to support the claims of
the test.

e Clinical utility: Healthcare providers can use the test results to provide
significantly better medical care for the individual.

e Reasonable use: The usefulness of the test is not significantly offset by negative
factors, such as expense, clinical risk, or social or ethical challenges.

Limits:

e Testing will be considered only for the number of genes or tests necessary. A
tiered approach to testing, with reflex to more detailed testing and/or different
genes, will be required when clinically possible.

e For tests that look for changes in germline DNA (i.e., not tumor DNA or viral
DNA), testing will be allowed once per lifetime per gene. Exceptions may be
considered if technical advances in testing demonstrate significant advantages
that would support a medical need to retest.

Criteria: Test-specific Policies

Policies are available for the following tests designed to screen for, diagnose, or monitor
cancer. See the individual policy documents arranged alphabetically by policy name in
the Test-specific Policies section. For tests without a specific policy, use the General
Coverage Guidance provided in Section 1.

Afirma Gene Expression Classifier for Thyroid Cancer

CellSearch Circulating Tumor Cell Count for Breast Cancer Prognosis
Chromosome Analysis for Blood, Bone Marrow, and Solid Tumor Cancers
Cologuard Screening for Colorectal Cancer

Confirm MDx for Prostate Cancer Risk Assessment

Mammaprint 70-Gene Breast Cancer Recurrence Assay

Mammostrat Breast Cancer Recurrence Assay

OncotypeDX for Breast Cancer Prognosis

OncotypeDX for Colorectal Cancer Recurrence Risk

PCA3 Testing for Prostate Cancer

Prolaris® for Prostate Cancer Prognosis

Tissue of Origin Testing for Cancer of Unknown Primary

UroVysion® FISH for Bladder Cancer
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Genetic Testing to Diagnose Non-Cancer
Conditions

Description

Diagnostic testing is performed in patients with clinical signs or symptoms of a non-
cancer genetic condition. The genetic test may confirm or rule out a clinical diagnosis. In
some cases, genetic testing is the gold standard for making a diagnosis based on
evidence- or consensus-based guidelines. In others, it may be used to confirm a clinical
diagnosis, offer prognostic information that impacts management, or rule out a
diagnosis in the differential. Often, diagnostic testing of an affected individual will offer
results that are relevant to the testing of other family members.

e This policy does not include risk assessment or predictive testing for at-risk,
asymptomatic individuals. Please refer to Genetic Testing to Predict Disease
Risk for that purpose.

e Diagnostic testing of a pregnancy or an embryo is covered by policies on Genetic
Testing for Prenatal Screening and Diagnostic Testing and Preimplantation
Genetic Screening and Diagnosis, respectively.

e In addition, testing for hereditary cancer syndromes is addressed separately
under Genetic Testing for Cancer Susceptibility and Hereditary Cancer
Syndromes.

Criteria: General Coverage Guidance

Individuals may be considered for diagnostic genetic testing when ALL of the following
conditions are met:

e Clinical signs and symptoms in the individual are consistent with the diagnosis
in question.

e Technical and clinical validity: The test must be accurate, sensitive and
specific, based on sufficient, quality scientific evidence to support the claims of
the test.

e Clinical utility: Healthcare providers can use the test results to provide
significantly better medical care for the individual.

e Reasonable use: The usefulness of the test is not significantly offset by negative
factors, such as expense, clinical risk, or social or ethical challenges.

Limits:

e Testing will be considered only for the number of genes or tests necessary to
establish carrier status. A tiered approach to testing, with reflex to more detailed
testing and/or different genes, will be required when clinically possible.

e Diagnostic genetic testing will be allowed once per lifetime per condition.
Exceptions may be considered if technical advances in testing demonstrate
significant advantages that would support a medical need to retest.

© 2016 eviCore healthcare. All Rights Reserved. 24 of 557
400 Buckwalter Place Boulevard, Bluffton, SC 29910 (800) 918-8924 www.eviCore.com




Lab Management Guidelines V2.1.2016

Criteria: Special Circumstances:

Diagnostic testing of a child to inform reproductive planning and testing for
parents or testing for siblings

Diagnostic genetic testing may be requested in a symptomatic child with a known
genetic condition. While diagnostic testing may not impact management of the affected
child, the information gained from genetic testing may be needed to perform accurate
carrier testing in the child’s parent(s) and/or genetic diagnosis in a sibling.

In these circumstances, diagnostic genetic testing in the child may be considered when
ALL of the following conditions are met:

e The diagnosis of the disease in the affected child is certain or highly probable
based on clinical signs and symptoms, history, imaging, and/or results of other
laboratory testing.

e The results of the genetic test in the symptomatic child must be required in order
to perform accurate carrier testing in the child’s parent(s) and/or genetic
diagnosis in a sibling.

e Technical and clinical validity: The test must be accurate, sensitive and
specific, based on sufficient, quality scientific evidence to support the claims of
the test.

e Clinical utility: Healthcare providers can use the test results to provide
informative genetic testing for the child’s parents and/or for a current or future at-
risk pregnancy.

e Reasonable use: The usefulness of the test is not significantly offset by negative
factors, such as expense, clinical risk, or social or ethical challenges.

Limits:

e Testing will be indicated only for the number of genes or tests necessary to
establish the familial mutation(s). A tiered approach to testing, with reflex to more
detailed testing and/or different genes, will be required when clinically possible.

e Diagnostic genetic testing will be allowed once per lifetime per condition.
Exceptions may be considered if technical advances in testing demonstrate
significant advantages that would support a medical need to retest.

Criteria: Test-specific Policies

Policies are available for the following tests designed to diagnosis non-cancer
conditions. See the individual policy documents arranged alphabetically by policy name
in the Test-specific Policies section. For tests without a specific policy, use the General
Coverage Guidance provided in Section 1.

Alpha-1-Antitrypsin Deficiency Testing

Angelman Syndrome Testing

Ataxia-Telangiectasia

Bloom Syndrome Testing

Brugada Syndrome Known Familial Mutation Analysis

© 2016 eviCore healthcare. All Rights Reserved. 25 of 557
400 Buckwalter Place Boulevard, Bluffton, SC 29910 (800) 918-8924 www.eviCore.com




Lab Management Guidelines

V2.1.2016

Brugada Syndrome Multigene Panels

Brugada Syndrome Sequencing

CADASIL Known Familial Mutation Analysis
CADASIL Testing

Canavan Disease Testing

Celiac Disease Testing

Charcot-Marie-Tooth Neuropathy Testing Panel
Chromosome Microarray Testing for Developmental Disorders
Corus CAD for Obstructive Coronary Artery Disease
Cystic Fibrosis Testing

Dentatorubral-Pallidoluysian Atrophy Testing
Duchenne & Becker Muscular Dystrophy Testing
Factor II/Prothrombin Testing for Thrombophilia
Factor V Leiden Testing for Thrombophilia

Fragile X Syndrome Testing

Fragile X Associated Tremor/Ataxia Syndrome Testing
Gaucher Disease Testing

Hereditary Hemochromatosis Testing

Huntington Disease Testing

Hypertrophic Cardiomyopathy Testing

Long QT Syndrome Testing

Marfan Syndrome Genetic Testing

Niemann Pick Disease Types A & B Testing
Niemann Pick Disease, Type C Testing

Prader-Willi Syndrome Testing

Rett Syndrome Testing

Spinal Muscular Atrophy Testing

Tay-Sachs Disease Testing

© 2016 eviCore healthcare. All Rights Reserved.
400 Buckwalter Place Boulevard, Bluffton, SC 29910 (800) 918-8924

26 of 557

www.eviCore.com




Lab Management Guidelines V2.1.2016

Genetic Testing to Predict Disease Risk

Description

Predictive genetic testing is performed in people known to be at increased risk of
developing an inherited non-cancer condition (for the purposes of this policy) based on
their family history. For some conditions, a positive genetic test predicts with certainty
that the person will eventually develop signs and symptoms of a condition. For other
conditions, a positive genetic test result indicates an increased risk (susceptibility) for a
condition. A negative result may rule out a condition, or lower the risk significantly.
Having test results may improve medical management through improved screening,
preventive measures, prophylactic medication, and other means.

e This policy does not include testing of a symptomatic individual. Please refer to
Genetic Testing to Diagnose Non-Cancer Conditions for that purpose.

e Predictive testing for hereditary cancer syndromes is addressed separately under
Genetic Testing for Cancer Susceptibility and Hereditary Cancer Syndromes.

Criteria: General Coverage Guidance

Individuals may be considered for predictive genetic testing when ALL of the following
conditions are met:

e The individual is known to be at-risk for developing inherited condition because
a parent, sibling, or child is affected by or known to be a carrier of a genetic
disease.

e Technical and clinical validity: The test must be accurate, sensitive and
specific, based on sufficient, quality scientific evidence to support the claims of
the test.

e Clinical utility: Healthcare providers can use the test results to provide
significantly better medical care for the individual.

e Reasonable use: The usefulness of the test is not significantly offset by negative
factors, such as expense, clinical risk, or social or ethical challenges.

Limits:

e Testing will be considered only for the number of genes or tests necessary to
establish carrier status. A tiered approach to testing, with reflex to more detailed
testing and/or different genes, will be required when clinically possible.

e Predictive genetic testing will be allowed once per lifetime per condition.
Exceptions may be considered if technical advances in testing demonstrate
significant advantages that would support a medical need to retest.

e Predictive testing will be considered only for adult individuals (age 18 and over).
Exceptions may be considered if there are medical management and/or
significant psychosocial benefits to testing prior to adulthood.?
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Criteria: Special circumstances
Testing for Known Familial Mutations

The genetic mutation(s) associated with a genetic disease can often be defined in an
affected family member, allowing for testing of at-risk relatives for those specific
mutations. Testing for known familial mutations may be considered when ALL of the
following conditions are met:

e The mutations in the family have been clearly defined by previous genetic
testing and information about those mutations can be provided to the testing
lab.

e Technical and clinical validity: The test must be accurate, sensitive and
specific to the familial mutations.

e Clinical utility: Healthcare providers can use the test results to provide
significantly better medical care for the individual.

e Reasonable use: The usefulness of the test is not significantly offset by negative
factors, such as expense, clinical risk, or social or ethical challenges.

Limits:
e Testing will be considered only for the known familial mutations when clinically
possible.
e Predictive genetic testing will be allowed once per lifetime per condition.
e Predictive testing will be considered only for adult individuals (age 18 and over).
Exceptions may be considered if there are medical management and/or
significant psychosocial benefits to testing prior to adulthood.?

References

1. Ross LF, Saal HM, David KL, Anderson RR. Technical report: ethical and policy issues in
genetic testing and screening of children. Genet Med 2013;15: 234-245. Available at:
https://www.acmg.net/docs/genetic testing in_children preprint gim2012176a.pdf.

2. National Society of Genetic Counselors Position Statement. Genetic testing of minors for
adult-onset conditions. Adopted 2012. Available at:_http://nsgc.org/p/bl/et/blogaid=28.

Criteria: Test-specific Policies

Policies are available for the following tests designed to predict disease risk. See the
individual policy documents arranged alphabetically by policy name in the Test-specific
Policies section. For tests without a specific policy, use the General Coverage
Guidance.
e Amyotrophic Lateral Sclerosis Known Familial Mutation Analysis
APOE Variant Analysis for Alzheimer Disease
Brugada Syndrome Known Familial Mutation Analysis
Brugada Syndrome Multigene Panels
Brugada Syndrome Sequencing
CADASIL Known Familial Mutation Analysis
CADASIL Testing
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Dentatorubral-Pallidoluysian Atrophy Testing
Duchenne & Becker Muscular Dystrophy Testing
Factor II/Prothrombin Testing for Thrombophilia
Factor V Leiden Testing for Thrombophilia

Fragile X Associated Tremor/Ataxia Syndrome Testing
Huntington Disease Testing

Hypertrophic Cardiomyopathy Testing

Long QT Syndrome Testing
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Investigational and Experimental
Molecular/Genomic Testing

_ Requires:
Procedure covered by this Procedure Claims Review

. Prior-
policy: Code(s): s and/or Payment
authorization Rules Applyf

Investigational and
experimental tests that make
use of molecular and/or
genomic technologies

81479, 84999,

81599, Others Yes Yes

* - Clinical Review necessary prior to authorization for this procedure.
T - Additional information may be required upon claim receipt.

Description

Molecular and genomic (MolGen) tests are routinely released to market that make use
of novel technologies or have a novel clinical application. These tests are often
available on a clinical basis long before the evidence base required to support clinical
validity and utility is established. Because these tests are often proprietary, there may
be no independent test evaluation data available in the early stages to support the
laboratory's claims regarding test performance and utility.

An experimental or investigational procedure is generally defined as the use of a
service, supply, drug or device that is not recognized as standard medical care for the
condition, disease, illness or injury being treated as determined by the health plan
based on independent review of peer reviewed literature and scientific data.
Investigational and experimental (I&E) MolGen tests refer to assays involving
chromosomes, DNA, RNA, or gene products that have insufficient data to determine the
net health impact, which typically means there is insufficient data to support that a test
accurately assesses the outcome of interest (analytical and clinical validity), significantly
improves health outcomes (clinical utility), and/or performs better than an existing
standard of care medical management option. Such tests are also not generally
accepted as standard of care in the evaluation or management of a particular condition.
In the case of MolGen testing, FDA clearance is not a reliable standard given the
number of laboratory developed tests that currently fall outside of FDA oversight and
FDA clearance often does not assess clinical utility.

As new MolGen tests become commercially available, the evidence base is reviewed.
Tests determined to be investigational/experimental by the Health Plan are catalogued
in this policy. When the evidence base for any test becomes significant enough, a
separate, test-specific policy will be created. MolGen tests determined to be
investigational and/or experimental are excluded from coverage. Note that a single
CPT/HCPCS code may describe more than one MolGen test. Some tests under a single
code may be covered while others are determined to be I&E.
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Criteria

This section catalogues some, but not all, molecular and genomic tests that have been
determined to be investigational or experimental. I&E tests may also be addressed in
test-specific policies and the reader is referred to those documents for additional
information. Given the rate of new tests becoming clinically available, tests that will be
I&E may not yet be addressed in this policy but such decisions will be made upon
individual case review.

Novel Oncology Molecular/Genomic Tests

The following tests used in the screening, diagnosis, prognostication, and/or treatment
decision-making for various neoplasms are not covered.

Gene Expression Assays:

e BluePrint Molecular Subtyping Profile [Proprietary 80-gene expression
signature to classify Basal-type, Luminal-type and ERBB2-type breast cancers by
Agendia]

e Breast Cancer Index(SM) (BCI) [Proprietary biomarker profile to assess distant
breast cancer recurrence from BioTheranostics]

e ColonSentry [Proprietary 7-gene signature to detect colorectal cancer from
GeneNews]

e ColoPrint [Proprietary 18-gene signature to assess colon cancer recurrence risk
from Agendia]

e Decipher assay [proprietary 22 RNA biomarker assay to assess prostate cancer
risk post surgery from GenomeDx Biosciences]

e DecisionDx-GBM assay [Proprietary metagene expression assay to predict
glioblastoma response to the first-line standard of care treatment from Castle
Biosciences]

e DecisionDx-Melanoma assay [Proprietary 31-gene signature to assess
melanoma metastatic risk from Castle Biosciences]

e DecisionDx-Thymoma assay [Proprietary 9-gene signature to assess thymoma
metastatic risk from Castle Biosciences]

e DecisionDx-UM assay [Proprietary 15-gene signature to assess uveal/ocular
melanoma metastatic risk from Castle Biosciences]

.t . . .
e MammaPrint [Proprietary 70-gene signature to assess breast cancer distant
recurrence risk from Agendia]

¢ Mammostrat® [Proprietary 5-gene biomarker panel that estimates recurrence
risk for some breast cancers from Clarient]

e miRInform Thyroid [Proprietary 17-gene expression assay to identify thyroid
nodule malignancy from Interpace Diagnostics]

e MyPRS Testing [Proprietary 70 gene expression profile designed to predict
prognosis of myeloma from Signal Genetics]

e OncotypeDX Breast Cancer Assay DCIS [Proprietary 12-gene expression
assay to predict the risk of DCIS local recurrence from Genomic Health]
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Other

OncotypeDX Colon Cancer Assay+ [Proprietary 12-gene expression assay to
assess colon cancer recurrence risk from Genomic Health]

OncotypeDX Prostate Cancer Assay [Proprietary 17-gene expression assay to
predict more or less favorable prostate cancer pathology from Genomic Health]
Pervenio Lung RS Test [Proprietary 14-gene expression assay for risk
stratification of early stage NSCLC from Life Technologies]

Prolaris” [Proprietary 46-gene expression signature to predict prostate cancer
prognosis from Myriad Genetics]

Symphony Profile [Combination of four proprietary Agendia breast cancer tests]
TargetPrint [Proprietary gene expression test to quantify ER, PR, and HER2
from Agendia]

TheraPrint [Proprietary 56-gene panel to identify potential breast cancer targets
from Agendia]

Novel Assays:

ArgusCyte Breast Health Test [Proprietary test to detect circulating breast
cancer tumor cells (CTC) and molecular treatment target expression in nipple
aspirate fluid from Atossa Genetics]

CellSearch Circulating Tumor Cell Test” [FDA-cleared system to capture and
enumerate CTCs]

CertNDx Hematuria Testing [Proprietary test from Predictive Biosciences
assessing FGFR3, MMP2, TWIST1 and NID2]

CertNDx Molecular Grading [Proprietary test from Predictive Biosciences
assessing FGFR3 and Ki-67 IHC]

CertNDx Recurrence Testing [Proprietary test from Predictive Biosciences
assessing FGFR3, MMP2, Vimentin and NID2]

ChemoFX [Proprietary test from Helomics to assess chemosensitivity] CPT
81535 and 81536

DecisionDx-G-CIMP assay [Proprietary DNA methylation assay of nine CpG
islands in eight genes to predict survival based on standard of care management
of glioma from Castle Biosciences]

ForeCyte Breast Health Test [Proprietary test to detect small numbers of
abnormal cells in nipple aspirate fluid as an adjunct to mammography from
Atossa Genetics]

Knowerror [Proprietary test for DNA based specimen provenance confirmation
by Strand DiagnosticsmiRInform Pancreas Test [Proprietary score based on
expression levels of seven microRNAs to differentiate pancreatic ductal
adenocarcinoma from chronic pancreatitis provided by Asuragen]

NADIA ProsVue [Proprietary nucleic acid detection immunoassay designed to
determine the rate of change of serum total prostate specific antigen over time to
predict prostate cancer recurrence risk from Iris Personalized Medicine]

Oval [Proprietary five biomarker panel to predict malignancy risk of
gynecological mass from Vermillion] CPT code 81503
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e PathFinderTG [Proprietary topographic genotyping assay to be used when a
definitive pathologic diagnosis cannot be made from RedPath Integrated
Pathology]

e PAULA [Proprietary panel of six biomarkers designed to detect lung cancer in
asymptomatic individuals at high risk from Genesys Biolabs]

e Previstage GCC Colorectal Cancer Staging Test [Proprietary GCC/GUCY2C
gene expression test to detect metastatic colorectal cancer from DagnoCure]

e Prezeon [Proprietary PTEN loss of function test to predict more aggressive
disease with several cancers from Myriad Genetics]

e Prostate Core Mitomic Test [Proprietary test using mitochondrial DNA to detect
prostate cancer not identified by standard biopsy pathology from Mitomics]

e ProstaVysion [Proprietary panel of two biomarkers designed to predict prostate
cancer prognosis from Bostwick Laboratories]

¢ ROMA Risk of Ovarian Malignancy Algorithm [Proprietary test using the
combination of CA125 + HE4 antigens to assess the likelihood of malignancy
before surgery; test kit from Fujirebio Diagnostics, Inc. and offered by several
reference laboratories] CPT code 81500

e Rosetta Kidney Cancer Test [Proprietary microRNA-based assay that
differentiates 4 main histological types of primary kidney tumors from Rosetta
Genomics]

e Rosetta Lung Cancer Test [Proprietary microRNA-based assay that identifies
four main subtypes of lung cancer from Rosetta Genomics]

e Rosetta Mesothelioma [Proprietary microRNA-based assay that differentiates
malignant pleural mesothelioma from carcinomas in the lung and pleura from
Rosetta Genomics]

e Skin DNA Mitomic Test [Proprietary test using mitochondrial DNA to detect
prostate cancer not identified by standard biopsy pathology from Mitomics]

e Sun Exposure Mitomic test [Proprietary test to screen for level of sun-related
DNA damage from Mitomics]

Cancer of Unknown Primary Testing™, Including:

e CancerTYPE ID [Proprietary 92-gene molecular classifer by BioTheranostics]

e ResponseDX Tissue of Origin Test [Proprietary microarray based gene
expression diagnostic from Response Genetics]

e Rosetta Cancer Origin Test [Proprietary microRNA-based test for 49
identifiable origins of metastatic tumors from Rosetta Genomics]

Cardiovascular Molecular/Genomic Tests

The following tests used to predict cardiovascular disease and/or direct therapy are not
covered.

e 4(025-AF Risk Genotype Test (rs2200733 allele)
e 9p21 Genotype Test (rs10757278 and rs1333049 alleles)
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Apolipoprotein E Genotype (APOE) ¥

C-GAAP (Clopidogrel Genetic Absorption Activation Panel) [Proprietary test from
Transgenomic Lab, includes ABCB1 and CYP2C19 gene variants]

KIF6 Genotype Test

LPA-Aspirin Genotype Test (4399Met allele)

LPA-Intron 25 Genotype Test

Methylenetetrahydrofolate Reductase (MTHFR) ¥ (677C>T and 1298A>C gene

variants) — CPT code 81291
Statin Induced Myopathy Genotype (SLCO1B1)

Gene Variant or Marker Risk Assessment Tests

The following tests that make use of inherited genomic information to assess disease
risk, prognosis, or subtyping are not covered.

ARISK Autism Risk Assessment Test [Proprietary test from IntegraGen]
BREVAGen [Proprietary sporadic breast cancer risk based on genetic markers
by Phenogen Sciences]

Cardiac Health Insight [Proprietary test from Pathway Genomics that assesses
genetic markers for a cardiac-related conditions]

Crohn's prognostic test [NOD2/CARD15 gene variant testing]

Eyedox genetic test [Proprietary test to type/subtype and determine severity of
color vision deficiency from Genevolve]

Health Conditions Insight [Proprietary test from Pathway Genomics that
assesses genetic markers for a variety of health conditions]

IBD sgi Diagnostic [Proprietary test from Prometheus with genomic components
including ATG16L1, STAT3, NKX2-3, and ECML1 gene variants.]

LactoTYPE [Proprietary test from Prometheus that assesses the hypolactasia
C/T genetic variant]

Macula Risk [Proprietary test from ArcticDx to predict risk of age-related
macular degeneration progression]

Methylenetetrahydrofolate Reductase " (MTHFR) (677C>T and 1298A>C gene
variants)

Pathway Fit [Proprietary test from Pathway Genomics that focuses on
metabolism, diet, and exercise traits]

RetnaGene AMD [Proprietary test from Sequenom CMM to predict risk of wet
AMD progression]

ScoliScore [Proprietary test for progressive and protective genes designed to
estimate the risk for adolescent idiopathic scoliosis progression from
Transgenomic] — CPT code 0004M

Skin DNA Mitomic Test [Proprietary test for MC1R gene variants to predict
increased susceptibility to UV radiation from Mitomics]
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Whole Exome/Whole Genome Sequencing

CPT codes 81415, 81416, 81417, 81425, 81426, 81427

ClariView Exome [Claritas Genomics]

EmExome [Emory Genetics Laboratory]

Exome Sequencing with Symptom-Guided Analysis [ARUP]
First-Tier Exome [Ambry Genetics]

Whole Exome Sequencing [Baylor Medical Genetics Laboratories]
XomeDx/XomeDxPlus: Whole Exome Sequencing [GeneDX]

Pharmacogenomic Panels

e Drug Response (Medication) Insight [Proprietary test from Pathway Genomics]

e Genecept Assay [Proprietary panel of biomarker tests to predict response to
different psychiatric treatments from Genomind]

e GeneSightRx ADHD [Proprietary test from AssureRx assessing three genes]

e GeneSightRx Analgesic [Proprietary test from AssureRx assessing two genes]

e GeneSightRx Psychotropic [Proprietary test from AssureRx assessing Six
genes]

e TheraGuide 5-FU [Proprietary panel of DPYD and TYMS gene variants to
assess risk of 5-fluorouracil toxicity from Myriad Genetics]

Non-cancer Gene Expression Assays

e Corus CAD" [Coronary artery disease risk proprietary test from XDx Expression
Diagnostics]

e Renal Transplant Monitoring (FOXP3, Granzyme B, Perforin, IP10) [Gene
expression panel that is an indirect indicator of immune response designed to
detect or monitor renal transplant rejection from Quest Diagnostics]

e VectraDA [Proprietary panel of 12 biomarkers that yields a rheumatoid arthritis
disease activity score from Crescendo Bioscience] CPT 81490

+ Addressed in test-specific policy
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Pharmacogenomic Testing for Drug
Toxicity and Response

Description

For the purposes of this policy, pharmacogenomic tests are performed to assess a
person’s response to therapy or risk for toxicity from drug treatment. Testing may be
performed prior to treatment, in order to determine if the individual has genetic
differences that could affect drug response and/or increase the risk for adverse drug
reactions. Testing may also be performed during treatment, to assess whether an
individual is having an adequate response or to investigate the cause of an unusual or
adverse reaction.

Criteria: General Coverage Guidance

Pharmacogenomic tests may be indicated when ALL of the following conditions are
met:

e The individual is currently taking or considering treatment with a drug that
has an associated pharmacogenomic test.

e Technical and clinical validity: The test must be accurate, sensitive, and
specific, based on sufficient, quality scientific evidence to support the claims of
the test.

e Clinical utility: Healthcare providers can use the test results to guide changes in
drug therapy management.

e Reasonable use: The usefulness of the test is not significantly offset by negative
factors, such as expense, clinical risk, or social, or ethical challenges.

Limits:

e Testing will be covered only for the number of genes or tests necessary to
establish drug response. When available and cost-efficient, a tiered approach to
testing, with reflex to more detailed testing and/or different genes, is
recommended.

e For pharmacogenomic tests that look for changes in germline DNA (i.e., not
tumor DNA or viral DNA), testing will be allowed once per lifetime per gene.
Exceptions may be considered if technical advances in testing demonstrate
significant advantages that would support a medical need to retest.

Criteria: Special Circumstances

Exclusions:

Coverage for some tests may be excluded from the plan’s benefit. These tests may be
considered investigational or are not supported by existing evidence, professional
guidelines and/or the FDA, or their use in medical management is deemed to be still
evolving.
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The following pharmacogenomic tests are typically not a covered benefit.

5HT2C (Serotonin Receptor) gene variants

Ankyrin G gene variants

COMT (Catechol Methyl Transferase) gene variants

CYP450 gene variants (including, but not limited to CYP1A2, CYP2D6, CYP2C9,
CYP2C19, CYP3A4, CYP3ADb5) for psychotherapeutic, cardiovascular, or general
drug response

DRD2 (Dopamine Receptor) gene variants

KIF6 gene variants

MTHFR gene variants

NAT2 gene variants

OPRML1 gene variants

SLC6A4 (5-HTTLPR) serotonin transporter variants

Criteria: Test-specific Policies

Policies are available for the following pharmacogenomic tests. See the individual policy
documents arranged alphabetically by policy name in the Test-specific Policies section.
For tests without a specific policy, use the General Coverage Guidance provided in
Section 1.

ABL Tyrosine Kinase Sequencing for Chronic Myeloid Leukemia
BCR-ABL Testing for Chronic Myeloid Leukemia

BRAF Testing for Colorectal Cancer Anti-EGFR Response
BRAF V600E Testing for Melanoma Kinase Inhibitor Response
BRCA Sequencing for Olaparib Response

CYP2C9 & VKORCI1 Testing for Warfarin Response

CYP2C19 Variant Analysis for Clopidogrel Response

CYP2D6 Variant Analysis for Tamoxifen Response

DPYD Variant Analysis for 5-FU Toxicity

EGFR Testing for Non-Small Cell Lung cancer TKI Response
HIV Tropism Testing for Maraviroc Response

HLA-B*1502 Variant Analysis for Carbamazepine Response
HLA-B*5701 Genotyping for Abacavir Hypersensitivity

KRAS Testing for Anti-EGFR Response in Metastatic Colorectal Cancer
MammaPrint® 70-Gene Breast Cancer Recurrence Assay
Mammostrat® Breast Cancer Recurrence Assay

MGMT Testing for Malignant Glioma Alkylating Agent Response
MTHFR Variant Analysis for Hyperhomocysteinemia
OncotypeDX for Breast Cancer Prognosis

OncotypeDX for Colorectal Cancer Recurrence Risk

Prolaris for Prostate Cancer Prognosis

Tissue of Origin Testing for Cancer of Unknown Primary

TPMT Testing for Thiopurine Drug Response
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e UGT1Al Mutation Analysis for Irinotecan Response
e Veristrat Testing for NSCLC TKI Response
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Preimplantation Genetic Screening and
Diagnosis

Description

Preimplantation genetic diagnosis (PGD) and Preimplantation Genetic Screening (PGS)
are used to detect genetic conditions, chromosome abnormalities, and fetal sex during
assisted reproduction with in vitro fertilization (IVF). Genetic testing is performed on
cells from the developing embryo prior to implantation. Only those embryos not affected
with a genetic condition are implanted. PGD or PGS may allow at-risk couples to avoid
a pregnancy affected with a genetic condition. The use of PGS aneuploidy testing has
been reviewed by the American College of Obstetricians and Gynecologists (ACOG).*
The Society for Assisted Reproductive Technology and the American Society for
Reproductive Medicine published a joint practice committee opinion to address the
safety, 2accuracy, and overall efficacy of PGD and Preimplantation Genetic Screening
(PGS).

e This policy does not include prenatal or preconception carrier screening. Please
refer to Genetic Genetic Testing for Carrier Status for that purpose.

e This policy does not cover prenatal genetic testing. Please see Genetic Testing
for Prenatal Screening and Diagnostic Testing for genetic testing done during
pregnancy.

e Note that this policy ONLY addresses the genetic testing component of PGS or
PGD. Coverage of any procedures, services, and/or tests related to assisted
reproduction is subject to any applicable plan benefit limitations.

Criteria

The Health Plan does not cover any services related to assisted reproduction, including
any genetic testing done for the purpose of preimplantation genetic screening or
diagnosis.

References
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4Kscore for Prostate Cancer Risk
Assessment

Requires:
_ _ Procedure Prior- | Lab Procedure
Procedure(s) covered by this policy: Code(s)  EENMGEN Restrictions’

Yes No

4Kscore for Prostate Cancer

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is 4Kscore Testing for Prostate Cancer?

e Prostate cancer is the most common cancer among men, with over 200,000 new
cases identified each year in the United States.™? The median age at diagnosis is
66 years.® Older men are more likely to be affected than younger men, and
African American men have higher rates compared to men of other ethnic
backgrounds.?

e Screening programs for prostate cancer allow for its early detection. Screening is
typically performed by prostate-specific antigen (PSA) test and digital rectal
examination (DRE).?

 Diagnosis is confirmed by prostate biopsy.*® Biopsy is typically performed by a
collection approximately 12 needle biopsy cores.

e Initial biopsies only detect 65-77% of prostate cancers, and repeat biopsies are
frequgntly performed.”® The false negative rate of biopsy may be as high as
25%.

e The 4Kscore Test (OPKO Lab) is an assay that uses total PSA, free PSA, intact
PSA, and Human Kallikrein 2 in the blood and clinical factors to come up with a
risk score that is associated with a person'’s risk of aggressive prostate cancer.®

Test Information

e 4Kscore uses a blood sample to measure total PSA, free PSA, intact PSA, and
Human Kallikrein 2. These measurements in combination with patient age,
digital rectal exam, and negative previous biopsy status are used to come up with
a risk score.°

e The 4Kscore test is reported as a percent between <1% to >95%. This

corresponds to the chance of having aggressive cancer in a prospective biopsy.*°

Guidelines and Evidence

e The National Comprehensive Cancer Network (NCCN) 2016 Clinical Practice
Guidelines for Prostate Cancer Early Detection state the following:®
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Criteria

a. “Those patients with negative prostate biopsies should be followed with
DRE and PSA. Tests that improve specificity in the post-biopsy state-
including 4Kscore, PHI, percent free PSA, PCA3, and ConfirmMDx-should
be considered in patients thought to be higher risk despite a negative
prostate biopsy.”

b. “Biomarkers that improve the specificity of detection are not recommended
as first line screening tests. However, there may be some patients who
meet PSA standard for consideration of prostate biopsy; a PSA <10%, PHI
>35 or 4K score (which provides an estimate of the probability of high-
grade prostate cancer) are potentially informative in patients who have
never undergone biopsy or after a negative biopsy; a PCA3 score >35 is
potentially informative after a negative biopsy.”

Coverage for 4Kscore will be granted when the following criteria are met:

e No previous 4Kscore testing performed after the most recent negative biopsy
when a result was successfully obtained, AND

e No previous ConfirmMDx testing on the most recent negative biopsy when a
result was successfully obtained, AND

e Member is not under active surveillance for low stage prostate cancer, AND

e Negative prostate biopsy within the past 24 months, AND

e Member is considered at higher risk for prostate cancer by one or more of the
following:

c. Family history of 1% degree relative with prostate cancer diagnosed
younger than age 65 years,®*"?*3 and/or

d. African American race,®***%** and/or

e. Known mutation in a gene associated with increased risk of prostate
cancer (e.g. BRCAL1/2, MLH1, MSH2, MSH6, PMS2, EPCAM)®*!
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ABL Tyrosine Kinase Sequencing for
Chronic Myeloid Leukemia

Requires:
_ _ Procedure Prior- Lab Procedure
Procedure(s) covered by this policy: Code(s) authorization’ Restrictions’
ABL1 Targeted Mutation Analysis 81401 Yes No
ABL1 Tyr_osme Kinase Domain 81170 No No
Sequencing

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Are CML and BCR-ABL?

Chronic myelogenous leukemia (CML) is a hematopoietic stem cell disease that
results in overgrowth of white blood cells in the bone marrow. It is defined by the
presence of the Philadelphia chromosome (Ph), a translocation between
chromosomes 9 and 22 that results in the fusion of two genes known as BCR
and ABL."?

Acute lymphoblastic leukemia (ALL) is a different form of leukemia, but may also
be positive for the Philadelphia chromosome (Ph+). About 3% of pediatric ALL
and 25% of adult ALL is Ph+.?

Detection of the BCR-ABL fusion gene is diagnostic for CML and Ph+ ALL and
can be established by fluorescent in situ hybridization (FISH) or quantitative real-
time polymerase chain reaction (QPCR).?

The three phases of CML are chronic, accelerated and blastic. In the chronic
phase, there are few symptoms and most people are diagnosed after a routine
blood test reveals the characteristic blood count and differential. If not treated,
the disease will progress to the accelerated and blastic phases, symptoms of
which include fever, bone pain, splenomegaly, fatigue and weakness.*

First line treatment for CML and some Ph+ ALL is with a class of drugs called
tyrosine kinase inhibitors (TKIs), which block the production of the BCR-ABL
fusion gene protein product. Three TKI therapies are available as first-line
therapies: imatinib (Gleevec®), nilotinib (Tasigna®), and dasatinib (Sprycel®).
These TKI therapies have all demonstrated proven benefit, and median survival
is expected to approach normal life expectancy for most patients with CML.*2
Monitoring of patients for treatment response to TKIs includes routine
measurement of the BCR-ABL fusion gene protein product via qPCR prior to
initiation of treatment and during treatment every 3 months.?

For individuals who display apparent treatment resistance, consideration of
alternative treatment options may be appropriate.” Treatment resistance in both
CML and ALL can be caused by mutations in the BCR-ABL kinase domain.*?
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Test Information

e ABL1 tyrosine kinase domain mutation analysis is performed on a blood or bone
marrow aspirate sample.
e Testing is performed by either:
o0 Targeted mutation analysis for specific resistance variants, such as T315lI
0 Sequencing of the entire ABL1 tyrosine kinase domain

Guidelines and Evidence

e The National Comprehensive Cancer Network (NCCN, 2015)? for CML states:

0 BCR-ABL kinase domain analysis should be performed when:

= "Chronic phase:
e Inadequate initial response to TKI therapy (lack of PCyR or
BCR-ABL1/ABL1 > 10% (IS) at 3 and 6 months or less than
a CCyR at 12 and 18 months).
e Any sign of loss of response (defined as hematologic or
cytogenetic relapse)
e 1-logincrease in BCR-ABLL1 transcript levels and loss of
MMR
= Disease progression to accelerated or blast phase.”

0 "Mutational analysis is helpful in the selection of subsequent TKI therapy
for patients with inadequate initial response to first-line or second-line TKI
therapy. Mutational analysis would also be helpful to identify a subgroup of
patients who demand careful monitoring (as these patients are at a higher
risk of progression) and the subset of patients who will be eligible for
allogeneic HSCT."

0 These recommendations are category 2A: "based on lower-level evidence
and there is non-uniform NCCN consensus (but no major disagreement)"

e The National Comprehensive Cancer Network (NCCN, 2014)*for ALL states:

0 ABL gene mutation testing should be considered for all Ph+ ALL in
adolescents, young adults, and adults (AYA).

0 These recommendations are category 2A: "based on lower-level evidence
and there is non-uniform NCCN consensus (but no major disagreement)"

Criteria

BCR-ABL kinase domain mutation analysis is indicated in:
¢ Individuals with CML who have:

0 An inadequate initial response to TKI therapy (lack of PCyR or BCR-
ABL1/ABL1 > 10% (IS) at 3 and 6 months or less than a complete cytogenetic
response at 12 and 18 months), or

0 Any sign of loss of response (hematologic or cytogenetic relapse), or

0 A l-logincrease in BCR-ABL1 transcript levels and loss of MMR, or

o Disease progression to accelerated or blast phase, or

e Individuals with Ph+ ALL.
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e Note that BCR-ABL kinase domain mutation analysis is not indicated in other cancer

types for which tyrosine kinase inhibitor therapy may be considered
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Afirma Gene Expression Classifier for
Thyroid Cancer

Requires:
Procedure Prior- Lab Procedure
Procedure(s) covered by this policy: Code(s) authorization’ Restrictions’
Afirma Gene Expression Classifier 81545 Yes No
BRAF V600 Targeted Mutation Analysis 81210 Yes Yes

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is the Afirma® Gene Expression Classifier for Thyroid Cancer?

e The Afirma GEC is based on a gene expression classifier that uses FNA samples
for determining the risk of malignancy in thyroid nodules previously diagnosed as
cytologically indeterminate (i.e. not clearly benign or malignant) that would
otherwise be recommended for diagnostic thyroid surgery.*

Palpable thyroid nodules are often evaluated using fine needle aspiration (FNA)
to rule out malignancy. In 15-30% of cases, the result is indeterminate.?
Cytologically indeterminate nodules may then be referred for diagnostic surgery;
however, 70-80% have benign results. **

In order to help avoid unnecessary diagnostic surgeries, gene expression testing
may be used to further characterize these nodules as benign or suspicious for
cancer.

The Afirma GEC is intended for cytologically indeterminate FNA biopsy samples
including atypia of undetermined significance/follicular lesion of undetermined
significance (AUS/FLUS), and follicular or Hurthle Cell Neoplasms.®

When indicated, the Afirma GEC must be used in conjunction with cytopathology,
ultrasound assessment, and other clinical factors to determine a patient’s risk of
thyroid cancer and the necessity of thyroid surgery.®

Afirma GEC results correlate with the postoperative surgical pathology,® which
may guide the decision to observe the patient’s nodule in lieu of surgical
resection.®

Based on the results of the Afirma GEC, additional testing may be requested or
performed, such as the Afirma Malignancy Classifiers, BRAF and MTC. See the
Test Information section for more information regarding these tests.

Test Information

e Full Afirma GEC testing may include a combination of cytopathology and gene
expression testing. This policy addresses only the gene expression testing
component.

0 An FNA sample can be submitted for cytopathology assessment.
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o If the cytopathology diagnosis is benign or malignant, the analysis is
complete.

o If the cytopathology diagnosis is indeterminate, the Gene Expression
Classifier is performed.

e The Afirma GEC measures the gene expression levels of 142 genes from FNA
biopsy specimens.! These 142 genes are correlated with histologically benign
thyroid nodules that were previously diagnosed as cytologically indeterminate in
two prospective multicenter clinical validation studies.”’ A retrospective
multicenter study confirmed originally published Afirma Gene Expression
Classifier test performance.

e The Afirma GEC result is reported as benign or suspicious for malignancy.*

0 An Afirma GEC benign result has a negative predictive value of 95% (i.e.
a risk of malignancy of 5% or less).

o Afirma GEC Suspicious for Malignancy results have a positive predictive
value for malignancy of 38%.

e Afirma Malignancy Classifiers:**°

o0 The Afirma Malignancy Classifiers, BRAF and MTC, are intended to help
guide surgical decisions when the cytopathology or Afirma GEC result
suggests the patient should be considered for surgery.

o0 The Afirma BRAF test is intended to detect the BRAF V600E mutation.
This test is done either on malignant or suspicious for malignancy
cytopathology or if the GEC result is suspicious.*

0 The Afirma Medullary Thyroid Cancer (MTC) test is intended to help
identify medullary thyroid carcinoma before surgery. This test is done
either on malignant or suspicious for malignancy cytopathology or in
conjunction with the GEC at the time of an indeterminate results.*

Guidelines and Evidence

e The National Comprehensive Cancer Network (NCCN, 2015) Thyroid Carcinoma
Guidelines incorporate the use of molecular tests in the evaluation of
indeterminate thyroid nodules. For FNA results consistent with Follicular or
Hurthle Cell Neoplasms, or Atypia of undetermined significance/Follicular lesion
of undetermined significance (AUS/FLUS) with a "High clinical suspicion of
malignancy", they state:®

o0 "The diagnosis of follicular carcinoma or Hurthle cell carcinoma requires
evidence of either vascular or capsular invasion, which cannot be
determined by FNA. Molecular diagnostics may be useful to allow
reclassification of follicular lesions (ie, follicular neoplasm, Hurthle cell
neoplasm, atypia of undetermined significance (AUS), follicular lesions of
undetermined significance (FLUS)) as either more or less likely to be
benign or malignant based on the genetic profile....If molecular testing, in
conjunction with clinical and ultrasound features, predicts a risk of
malignancy comparable to the risk of malignancy seen with a benign FNA
cytology (approximately 5% or less), consider observation..”
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Criteria

Afirma Gene Expression Classifier (GEC)

e Testing Multiple Samples:

o0 The Afirma GEC is reimbursed only once per date of service, and

o The Afirma GEC is indicated only once per thyroid nodule per lifetime.

¢ Required Clinical Characteristics:

o Afirma GEC is indicated for thyroid nodules with indeterminate FNA
results that are included in the following cytopathology categories*:

= Atypia of undetermined significance/follicular lesion of
undetermined significance (AUS/FLUS), or
= Follicular or Hurthle Cell Neoplasm, and
0 The patient is not undergoing thyroid surgery for diagnostic confirmation.
e Required Testing Process:

o If FNA of a nodule is indicated to evaluate for malignancy, and the sample
is sent to Veracyte for cytopathology, the gene expression classifier is only
indicated when the result is indeterminate, and

0 Supporting documentation of an appropriate indeterminate cytology result
will be required for payment.

Afirma Malignancy Classifiers

e Afirma MTC
o Afirma MTC testing will be covered if it is performed as part of the GEC as
outlined above, and
o0 The Afirma MTC testing must be billed as part of the Afirma GEC. The
Afirma MTC may not be billed separately using an additional unit or
procedure code.
e Afirma BRAF V600E
o Afirma BRAF testing may be considered for either GEC or FNA suspicious
or malignant results. See Tumor Marker Testing — Solid Tumors policy for
criteria.
0 Afirma BRAF testing in conjunction with a GEC Indeterminate result will
not be covered.
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AlloMap Gene Expression Profiling
For Heart Transplant Rejection

Requires:
Procedure Prior- Lab Procedure
Procedure(s) covered by this policy: oles[5]E)1 | authorization” | Restrictions'
Cardiology (heart transplant), mRNA,
gene expression profiling by real-time
guantitative PCR of 20 genes (11
content and 9 housekeeping)
* - Clinical Review necessary prior to authorization for this procedure.

Yes No

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is AlloMap?

¢ AlloMap is a non-invasive blood test that is designed to help identify heart
transplant recipients with stable allograft function who have a low probability of
moderate/severe acute cellular rejection at the time of testing.* AlloMap is
designed to help providers obtain this information without the use of
endomyocardial biopsy. While endomyocardial biopsy is currently the standard of
care for heart transplant recipients, it is an invasive procedure with associated
risks.

e AlloMap is a panel of 20 genes. The assay uses gene expression of RNA
isolated from peripheral blood mononuclear cells.*

e Using data from the gene expression of these genes, an AlloMap score is
calculated. The lower the score, the lower the probability of acute cellular
rejection at the time of testing.

e AlloMap is intended for use in heart transplant recipients 15 years of age or older
who are at least 2 months post heart transplant.*

Test Information

e The AlloMap assay measures the gene expression of RNA of 20 genes. 11 of
these genes are thought to be informative for the assay, while the remaining 9
are used for quality control.*

e The data collected from these genes is translated into a risk score. Scores range
from 0-40 and are compared to post-transplant patients in the same post-
transplant period. The lower the score, the lower the probability of acute cellular
rejection at the time of testing.

Guidelines and Evidence
e The International Society of Heart and Lung Transplantation (2010)? stated
the following:
0 “Gene Expression Profiling (AlloMap) can be used to rule out of the
presence of acute cellular rejection (ACR) of grade 2R or greater in
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appropriate low risk patients, between 6 months and 5 years after HT.”
(Class lla - weight of evidence/opinion is in favor of usefulness/efficacy.
Level of evidence: B — data derived from a single randomized clinical trial
or large non-randomized studies)

e 1In 2008, the U.S. Food and Drug Administration (FDA) cleared AlloMap as a
Class Il Medical Device.?

e The EIMAGE (Early Invasive Monitoring Attenuation through Gene
Expression) study (2015)* was conducted as a single-center randomized
parallel 2-arm interventional study (n=60). This study compared AlloMap with
heart biopsy in the first year post transplant.

o0 Study population consisted of patients at > 55 days post-transplant.

o0 Incidence of composite primary outcome in both groups was not
statistically significant.

0 The need for biopsy was reduced in the AlloMap monitoring group: 42
biopsies were performed in the AlloMap group vs. 253 in the biopsy group.
29/42 of the biopsies performed in the AlloMap group were a direct result
of the elevated AlloMap score.

e The IMAGE (Invasive Monitoring Attenuation through Gene Expression)
study (2010)° serves as the first randomized, prospective trial (n=602)
comparing AlloMap head-to-head with rejection monitoring by endomyocardial
biopsy, the current standard of care. The study included patients who were
clinically stable, 18 years of age or older, and at least 6 months post-transplant.
Results of this study indicated:

o0 Rates of adverse events (primary outcome: rejection, graft dysfunction,
death) were the same in low-risk patients monitored with AlloMap vs.
traditional graft biopsy.

0 The need for biopsy was reduced in the AlloMap monitoring group (since
those with low scores did not get biopsies): 409 biopsies were performed
in the AlloMap group vs. 1249 in the biopsy group.

o0 However, limitations of this study were acknowledged by the authors.
These limitations include:’

= A study population that was likely significantly skewed toward
patients at lower risk of rejection

= Wide statistical margins for comparing AlloMap vs. biopsy

= Primary endpoint measures that included events that may not have
been due to rejection

o0 The authors conclude that "gene expression profiling of peripheral blood
specimens may offer a reasonable alternative to routine biopsies, for
monitoring cardiac-transplant recipients for rejection if the interval since
transplantation is at least 6 months and the patient is considered to be low
risk for rejection." °

e Crespo-Leiro et al (2015)° conducted a study to examine the ability of AlloMap
score variability to predict future events. They found that at a score variability of
0.6, the negative predictive value increased to 97% and the positive predictive
value decreased to 23.3%. The authors concluded that “GEP score variability
may be helpful in estimating probability of future adverse events”
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e Deng et al (2014) conducted a study to examine the use of AlloMap score
variability to predict clinical events in heart transplant recipients. They found that
AlloMap score variability had a predictive accuracy of 0.69. They concluded, “the
variability of gene expression profiling scores from an individual may help predict
the risk of clinically defined future allograft dysfunction or death in the individual”

0 The Crespo-Leiro and Deng studies attempt to demonstrate the value of
AlloMap scores for prognostic purposes. However, the studies are not
prospective in nature and have notable limitations which marginalize their
ability to effectively demonstrate clinical utility.

Criteria

Coverage for AlloMap for acute cellular rejection monitoring will be granted when ALL of
the following criteria are met:

e Member meets ALL of the following:
o Member is not acutely symptomatic,? and
o Member does not have recurrent rejection,? and
o Member is not currently receiving >20 mg of daily oral prednisone,?
and
0 Member has not received high-dose intravenous corticosteroids or
myeloablative therapy in the past 21 days,? and
Member has not received blood products or hematopoietic growth
factors in the past 30 days,? and
Member is not pregnant,? and
Member is > 2 months post-transplant,* and
Member is < 5 years post-transplant,” and
Member is >15 years of age?

@]

O o0O0oo

The use of AlloMap for prognostic purposes is specifically excluded by this policy.
e Studies on the prognostic value of the test do not provide enough evidence to
warrant coverage.
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Alpha-1-Antitrypsin Deficiency Testing

Requires:
Lab Procedure

Procedure Prior-

Procedure(s) covered by this policy: Code(s) authorization” | Restrictions'
Protease Inhibitor (PI) Typing 82104 No No
SERPINA1 Targeted Mutation Analysis 81332 No No
SERPINA1 Sequencing 81479 Yes Yes

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is Alpha-1 Antitrypsin Deficiency?

Alpha-1 antitrypsin deficiency (AATD) is inherited in an autosomal recessive
manner. It results from mutations in the SERPINA1 gene, which codes for the
enzyme alpha-1 antitrypsin (AAT).

It is estimated that 1 in 5000 to 1 in 7000 people in North America have AATD.!
However, AATD is an under recognized condition, with estimates that only about
10% of those affected are actually diagnosed.®

The most common clinical manifestation is chronic obstructive pulmonary
disease (COPD), particularly emphysema.* Smoking is a major environmental
risk fzactor for lung disease in AATD, increasing the risk for emphysema by 1000-
fold.

AATD also increases the risk for neonatal/childhood liver disease (manifested by
obstructive jaundice and hyperbilirubinemia) and early onset adult liver disease
(usually cirrhosis and fibrosis).*

AATD may first be suspected based on reduced serum levels of alpha-1
antitrypsin. Confirmatory testing includes either protease inhibitor typing or
genetic testing for common mutations.*

Test Information

Protease Inhibitor (PI) typing by isoelectric focusing to determine phenotype
(PI*Z, PI*S).! PI typing is considered the "gold standard" for diagnosing AATD, as
it can detect normal as well as variant alleles, but cannot detect null alleles™? If PI
typing is ambiguous, mutation testing should be performed.*

SERPINAL targeted mutation analysis tests for the two common mutations in
the gene (Z and S), which make up greater than 95% of the mutations.* The Z
allele is by far the most common and more severe variant.

SERPINA1 sequencing is available, but only appropriate in limited situations.
Sequencing will identify 99% of mutations associated with AATD.*
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Guidelines and Evidence

e The American Thoracic Society and the European Respiratory Society
(2003) statement on the Standards for the Diagnosis and Management of
Individuals with Alpha-1 Antitrypsin Deficiency states that testing for AATD is
recommended for the following indications (quoted directly):?

o

(0}
o

Symptomatic adults with emphysema, chronic obstructive pulmonary
disease (COPD), or asthma with airflow obstruction that is incompletely
reversible after aggressive treatment with bronchodilators

Individuals with unexplained liver disease, including neonates, children,
and adults, particularly the elderly

Asymptomatic individuals with persistent obstruction on pulmonary
function tests with identifiable risk factors (e.g., cigarette smoking,
occupational exposure)

Adults with necrotizing panniculitis

Siblings of an individual with AATD

e However, these guidelines do not specifically comment on the use of SERPINAL
sequencing in the diagnostic work-up. When ambiguous results are obtained
between quantification, genotype or phenotype assays, gene sequencing can
identify rare variants or null alleles that would otherwise be missed.

o

Criteria

Prins et al. (2008) sequenced exons 2, 3, and 5 of the SERPINA1 gene
from 66 patients with AAT concentration less than or equal to 1.0 g/L, and
predicted that up to 22% of the disease-associated AAT deficiency alleles
could be missed by S and Z genotyping or by phenotyping. They identified
rare alleles Mprocida, Mpalermo, M6passau, Mwurzburgs Mheerien @nd the previously
undescribed null alleles Q0spest and QO0amersioort- The authors recommend
direct sequencing of the coding regions of the SERPINA1 gene for
pati;ents with suspected AATD based on a serum AAT concentration <1.0
g/L.

Ferrarotti et al. (2007) described a protocol they developed to optimize
AAT deficiency diagnosis from dried blood spot samples. The protocol has
an initial screen using quantification of AAT and genotyping for the S and
Z deficiency alleles. Discordant samples are then reflexed to PI typing.
Sequencing is used for any samples in which the plasma AAT level is low
(<70 mg/dL), and the genotype/phenotype results are PI*MS or PI*MZ.
Specific testing for the QOisola di procida allele is also performed, which results
from a deletion and therefore cannot be detected by sequencing. While
this report described the protocol used, it did not comment on the
sensitivity or specificity of this approach.®

Consideration for alpha-1 antitrypsin deficiency (AATD) testing is determined according
to diagnostic guidelines from the American Thoracic Society.?

Protease inhibitor (PI) typing or SERPINA1 common mutation analysis (S, Z) may be
considered in individuals who meet the following criteria:**
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e Abnormally low (<120mg/dL) or borderline (90-140mg/dL) alpha-1 antitrypsin
(AAT) levels; AND
e At least one of the following:

o0 Symptomatic adults with emphysema, chronic obstructive pulmonary
disease (COPD), or asthma with airflow obstruction that is incompletely
reversible after aggressive treatment with bronchodilators; OR

o Individuals of any age with unexplained liver disease; OR

o Asymptomatic individuals with persistent obstruction on pulmonary
function tests who have identifiable risk factors (e.g., cigarette smoking,
occupational exposure); OR

0 Adults with necrotizing panniculitis; OR

o Siblings of an individual with AATD

Sequencing of the SERPINAL gene may be considered in individuals who meet the
following criteria:*
e There are discrepancies between clinical presentation, serum alpha-1
antitrypsin quantification, targeted mutation analysis, and/or PI typing; OR
e The presence of rare variants or null alleles (which cannot be identified by
other methods) is suspected.
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Amyotrophic Lateral Sclerosis (ALS)
Genetic Testing

Requires:

Procedure Prior- Lab Procedure
Procedure(s) covered by this policy: olels[5]E)1 | authorization” | Restrictions'
SOD1 Known Familial Mutation 81403 Yes No
C9orf72 Known Familial Mutation 81479 Yes No
FUS Known Familial Mutation 81403 Yes No
TARDBP Known Familial Mutation 81403 Yes No
SODL1 Full Gene Sequencing 81404 Not covered | Not covered
SOD1 Deletion/Duplication Analysis 81479 Not covered | Not covered
C9orf72 Full Gene Sequencing 81479 Not covered | Not covered
C9orf72 Deletion/Duplication Analysis 81479 Not covered | Not covered
FUS Full Gene Sequencing 81406 Not covered | Not covered
FUS Deletion/Duplication Analysis 81479 Not covered | Not covered
TARDBP Full Gene Sequencing 81405 Not covered | Not covered
TARDBP Deletion/Duplication Analysis 81479 Not covered | Not covered
Genetlg testing for amyotrophic lateral $3800 Not covered | Not covered
sclerosis (ALS)

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing

procedure(s).

What Is Amyotrophic Lateral Sclerosis?

e Amyotrophic lateral sclerosis (ALS) is a disease caused by the progressive
degradation of motor neurons (nerve cells that control muscle movement).> ALS
may initially present with muscle weakness, twitching, cramping, or slurred
speech.’ Symptoms worsen over time and include muscle atrophy and difficulty

swallowing.*

e Most cases of suspected ALS are diagnosed based on a unique combination of
symptoms and the exclusion of similar disorders. The Escorial Criteria were
developed in 2000 to standardize the clinical diagnosis of ALS.? These include:

0 The presence of upper and lower motor neuron deterioration.
0 The progressive spread of symptoms.
0 No clinical evidence of other diseases with similar symptoms.
e The average age of ALS onset is 56 years if the affected individual has
no family history, and 46 years old if there is a family history of ALS.> However,
there are infantile and juvenile onset forms that should also prompt consideration
of a genetic etiology.*
e ALS is fatal. The average survival after diagnosis is 3 years, but can vary widely.
Treatment focuses on slowing progression with medication and therapy.*
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e Between 4 and 8 out every 100,000 people develop ALS. About 90% of ALS
cases age sporadic, and the remaining 10% of individuals have familial ALS
(FALS).

Genetics

e There are more than 15 genes known to cause FALS, many of which have
clinically available genetic testing (summarized in the table below'). FALS
subtypes are named based on the causative gene (e.g., ALS1 subtype is caused
by SOD1 gene mutations).

e Most people with FALS have an autosomal dominant form, meaning only one
mutation is required to cause disease. In this case, children of an affected person
have a 50% chance of inheriting the disease-causing mutation.

e There are, however, rare autosomal recessive forms of ALS as well as one X-
linked form. Two mutations are required to cause recessive types and usually
only siblings are affected (no parent-to-child transmission).
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Gene Symbol FALS Subtype % of Individuals Inheritance
with FALS
sob1 ALS1 20% Autosomal
dominant
C9orf72 ALS/FTD 23%-30% Autosomal
dominant
FUSITLS ALS6 4% Autosomal
dominant
TARDBP ALS10 1%-4% Autosomal
dominant
18921 ALS3 Rare Autosomal
dominant
ALS4 (Motor Autosomal
SETX neuropathy with Rare :
. dominant
pyramidal features)
20p13 ALS7 Rare Autosomal
dominant
ALS8 (Finkel type Autosomal
VAPB SMA or SMA V) Rare dominant
FIG4 ALS11 Rare Autosomal
dominant
17q ALS/FTD Rare Autosomal
dominant
ANG ALS9 Rare Autosomal
dominant
VCP ALS14 Unknown Autosomal
dominant
ALS2 ALS2 Rare Autosomal
recessive
ALS7 (20p13) | FALS Rare g‘“to.soma'
ominant
CHCHD10 ALS/FTD Rare Autosomal
dominant
15q15.1-qg21.1 | ALS5 Rare Autosomal
recessive
OPTN ALS12 Rare Autosomal
recessive
SPG20 SPG20 Rare Autosomal
recessive
UBQLN2 ALS15 Rare é("'”.ked
ominant
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Test Information

e Genetic testing for FALS is usually done by gene sequencing because mutations
are diverse. Sequencing is generally >99% accurate for identifying mutations in
the coding region of a gene.

e Laboratories may offer individual gene sequencing or multi-gene panels for
FALS.

e An expert-authored review makes the following suggestions when pursuing a
sequential individual gene appropach:*

0 "SODL1 testing is appropriate in any individual with ALS who has another
affected family member or an incomplete family history, including the early
death of a close relative from any cause. Approximately 20% of individuals
with FALS have ALS1 with an identified disease-causing mutation in
SODL1. Interpretation of the significance of an SOD1 mutation regarding
disease severity and progression depends on the specific mutation
identified because of wide variability in genotype/phenotype correlations.
Failure to detect an SOD1 mutation does not rule out FALS. Up to 3% of
individuals with ALS with no family history of ALS have SOD1 mutations.
Because data on penetrance of many mutations are limited, establishing
the risk to other family members of developing clinical symptoms can be
difficult.

0 SETX testing is appropriate in kindreds with adolescent-onset spinal
muscular atrophy with pyramidal features.

0 VAPB testing should be pursued in the context of clinical symptoms of
primarily adult-onset spinal muscular atrophy.

o FUS/TLS, TARDBP, and ANG testing should be considered for SOD1-
negative individuals with FALS.

0 ALS2 testing is appropriate for those with childhood-onset UMN-
predominant ALS.

o0 VCP testing should be considered for individuals with a family history of
ALS with or without symptoms of inclusion body myopathy, Paget disease
and/or frontotemporal dementia.

o OPTN testing may be considered for individuals with a family history
consistent with autosomal dominant or autosomal recessive inheritance,
including simplex cases who do not have a mutation in more common
ALS-related genes."

e Known familial mutation analysis can provide predictive information about the risk
to develop ALS. It can also be used to diagnose ALS when the patient does not
yet meet the full ALS diagnostic criteria.>

o Once a mutation has been identified through sequencing in an affected
family member, it is straightforward to test at-risk relatives for that one
mutation. The involved gene and precise mutation name/location must be
known.

0 The detection rate for a known familial mutation is greater than 99%.
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Guidelines and Evidence

e No U.S. evidence-based guidelines have been identified.

e Guidelines from the European Federation of Neurological Societies (EFNS,
2012) address molecular testing of ALS:*

o “Clinical deoxyribonucleic acid (DNA) analysis for gene mutations should
only be performed in cases with a known family history of ALS, and in
sporadic ALS cases with the characteristic phenotype of the recessive
D90A mutation.”

o “Clinical DNA analysis for gene mutations should not be performed in
cases with sporadic ALS with a typical classical ALS phenotype.”

o “In familial or sporadic cases where the diagnosis is uncertain, SMN,
androgen receptor, or TARDBP, FUS, ANG, or SOD1 DNA analysis may
accelerate the diagnostic process.”

o “Before blood is drawn for DNA analysis, the patient should receive
genetic counselling. Give the patient time for consideration. DNA analysis
should be performed only with the patient's informed consent.”

e Guidelines from the European Federation of Neurological Societies (EFNS,
2011) address the molecular diagnosis of ALS and other neurogenetic disorders.
They state:®

o0 "Currently, molecular diagnosis mainly has implications
for genetic counseling rather than for therapy. However, when more
directed causal therapies become available in the future, establishing a
correct genetic diagnosis in a given patient will be essential. Despite the
rather low prevalence sequencing of the small SOD1 gene should be
considered in patients with ALS with dominant inheritance to offer
presymptomatic or prenatal diagnosis, if this is requested by the
family (Level B)."

For Diagnostic Purposes:
e World Federation of Neurology Research Group on Motor Neuron Diseases
(2015) revised the El Escorial criteria:®

0 These revised criteria still do not specify when genetic testing should be
done, but they do state "If a pathogenic mutation in a disease-causing
gene is found in the patient and segregates with the disease the term
hereditary or primary genetic ALS (HALS/GALS) should be used. The
finding of a pathogenic mutation in a known gene can substitute for either
lower or upper motor neuron signs, so that diagnosis of ALS can be made
on the basis of UMN or LMN signs in one body region, associated with a
positive genetic test.”

0 “ALS can be defined as Mendelian in inheritance if a disease-causing
gene variant can be shown to segregate within a family. In such cases the
genetic variant can serve as a substitute for upper motor neuron deficits or
a second limb or region (rule of two).”
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Consensus guidelines from the World Federation of Neurology Research
Group on Motor Neuron Diseases (2000) revised the El Escorial criteria to
improve ALS diagnostic sensitivity.?

o0 This group doesn't specify when genetic testing should be done, but they
do state "The demonstration of the presence of a pathogenetically relevant
gene mutation can assist in the diagnosis of ALS (such as SOD1)."

0 These criteria set a lower threshold for diagnosis when an ALS-causing
mutation is known in the family. For example, a patient may be diagnosed
as "Clinically Definite Familial ALS — Laboratory-supported” with
evidence of only upper or lower motor neuron disease in one region;
whereas a definite diagnosis without genetic test results requires upper
and lower motor neuron disease in three regions.

For Predictive Purpose:

A 2015 expert-authored review states: "Presymptomatic testing for

a TARDBP mutation is complicated because the penetrance is unknown, the age
of onset is not predictable, and preventative measures do not exist. Because of
the individualized nature of predictive testing, consultation with a genetic
counselor and a psychologist to obtain informed consent is recommended. At this
time, no established testing protocol (e.g., as in Huntington disease) exists,
although establishment of such protocols has been suggested. However, to err
on the side of caution, testing centers often follow a similar protocol."’

A European Federation of Neurological Societies Task Force (EFNS,

2012) addressed presymptomatic testing in its diagnosis and management
guidelines:*

o0 "Presymptomatic genetic testing should only be performed in first-degree
adult blood relatives of patients with a known gene mutation. Testing
should only be performed on a strictly voluntary basis as outlined (see
Table 7 in the original guideline document) and should follow accepted
ethical principles.”

Identifying a SOD1 mutation in a pre-symptomatic individual can impact future
management and overall prognosis of ALS, but is considered controversial
because of reduced penetrance (not everyone with a mutation will necessarily
develop symptoms), lack of overall intervention or prevention strategies, and
inability to predict the age of onset.'?

Criteria

Known Familial Mutation Testing

Genetic Counseling

Pre- and post-test genetic counseling by an appropriate provider (as deemed by
the Health Plan policy), AND

Previous Genetic Testing:

No previous full gene sequencing and/or large rearrangement testing of the gene
with the known familial mutation, AND
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Known familial mutation in a gene that causes amyotrophic lateral sclerosis (e.g.,
SOD1, C9orf72, FUS, TARDBP) identified in a 1st, 2nd, or 3rd degree relative(s),
AND

Age 18 years or older, AND

Rendering laboratory is a qualified provider of service per the Health Plan policy.

Full Sequence and Deletion/Duplication Analysis

Full gene sequencing and deletion/duplication analysis for ALS are not covered.
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Angelman Syndrome Testing

Requires:
Lab Procedure

Procedure(s) covered Prior-

by this policy: Procedure Code(s) authorization’ Restrictions’
SNRPN/UBE3A

Methylation Analysis 8133l No No

FISH Analysis for

15q11-g13 Deletion 88271 No No
Chromosome 15 81402 Yes Yes
Uniparental Disomy

Imprinting Center 81479 Yes Yes

Defect Analysis
UBE3A Sequencing 81406 Yes Yes

UBE3A Known Familial
Mutation Analysis
Imprinting Center
Known Familial 81479 Yes No
Mutation Analysis
* - Clinical Review necessary prior to authorization for this procedure.

81403 Yes No

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is Angelman Syndrome?

e Angelman syndrome (AS) is characterized by:*
o Developmental delay with intellectual disability
Severe speech impairment — usually with minimal or no word use
Gait ataxia and limb tremors
Seizures and microcephaly
Happy demeanor with hand flapping
0 Decreased need for sleep
e Features of Angelman syndrome are caused by a missing or defective
UBES3A gene inherited from the patient’s mother.?
¢ A missing or defective UBE3A gene can be caused by a gene deletion,
gene mutation, uniparental disomy (two copies of paternal chromosome),
imprinting defect, or a chromosome rearrangement.>®

O O0OO0OOo

Test Information

e SNRPN/UBE3A Methylation Analysis: This test is typically the first test in the
evaluation of both Angelman syndrome (AS) and Prader-Willi syndrome (PWS).
It will detect about 80% of patients with AS and >99% of patients with PWS.
However, DNA methylation analysis does not identify the underlying cause,
which is important for determining the risk to future siblings. This risk ranges from
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less than 1% to up to 50%, depending on the genetic mechanism. Follow-up
testing for these causes may be appropriate.

e FISH Analysis for 15q11-q13 Deletion: If DNA methylation analysis for Angelman
(AS) or Prader-Willi syndrome (PWS) is abnormal, deletion analysis is typically
the next step. Approximately 70% of cases of both AS and PWS have a deletion
in one copy of chromosome 15 involving the 15911.2-q13 region. When looking
specifically for this deletion, FISH (fluorescence in situ hybridization) analysis is
most commonly performed. However, chromosome microarray can also detect
such deletions (see that policy for guidance).If chromosomal microarray
(CMA, array CGH) has already been done, FISH is not likely to be necessary.

e Chromosome 15 Uniparental Disomy (UPD): If DNA methylation analysis is
abnormal but deletion analysis is normal, UPD analysis next may be appropriate
for evaluation of both Angelman (AS) and Prader-Willi syndrome (PWS). About
28% of PWS cases are due maternal UPD (both chromosome 15s are inherited
from the mother). About 7% of cases of AS are due to paternal UPD (both
chromosome 15s are inherited from the father). Both parents must be tested to
diagnose UPD.

e Imprinting Center Defect Analysis: This test may be considered in the evaluation
of Angelman syndrome (AS) and Prader-Willi syndrome (PWS) when methylation
is abnormal, but FISH (or array CGH) and UPD studies are normal. Individuals
with such results are presumed to have an imprinting defect. An abnormality in
the imprinting process has been described in a minority of cases. However,
imprinting center deletions may be familial, and if familial, the recurrence risk can
be up to 50%.

e UBES3A Sequencing: If DNA methylation analysis is normal, UBE3A gene
mutations should be suspected. Such mutations are found in 11% of Angelman
syndrome patients and can only be detected by sequencing the entire gene.1
These mutations can be carried by the mother of an affected individual and pose
up to a 50% risk of recurrence in her other children, and an increased risk to
other family members.

e UBES3A Known Familial Mutation Analysis: If a UBE3A gene mutation has been
identified in an affected individual through sequencing, testing for just the known
familial mutation in UBE3A can be performed for at-risk relatives, including at-risk
pregnancies.

e |If a mutation in the imprinting center has been identified in an affected family
member, testing for just the known familial mutation in the imprinting center can
be performed for at-risk relatives, including at-risk pregnancies.

Guidelines and Evidence

e Consensus guidelines from the American College of Medical Genetics and
American Society of Human Genetics (2006) recommend two equally-
accepted tiered approaches to testing.®

0 Approach one:
= Start with UBE3A methylation analysis.
e |f abnormal, a diagnosis is confirmed.
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e Consider the following to identify the underlying cause for

recurrence risk counseling.
= FISH 15g11-q13 (deletion analysis)

e If FISH testing is abnormal, FISH testing on the mother
should be done to rule-out an inherited chromosome
abnormality(rare)

e If FISH testing is normal, consider UPD analysis.

= Uniparental Disomy (UPD) analysis of chromosome 15 to
determine whether the patient inherited both copies of chromosome
15 from the father.

= If FISH and UPD analysis are normal, an imprinting center
mutation is a likely cause and should be evaluated (which may
carry a higher recurrence risk than other causes).

0 Approach two:

= Start with FISH 15q11-9q13 (deletion analysis)

e |f abnormal, a diagnosis is confirmed

¢ If normal then proceed to methylation analysis.

= UBE3A Methylation analysis

e If methylation analysis is abnormal, the diagnosis is
confirmed, but UPD testing may be done to better estimate
recurrence risk

= Uniparental Disomy (UPD) analysis of chromosome 15
= If methylation analysis is abnormal, but FISH and UPD analysis are
normal, an imprinting center mutation is a likely cause and
should be evaluated (which may carry a higher recurrence risk than
other causes).
e An expert-authored review (2011) comments on the utility of familial mutation
analysis:*

o "Individuals with an imprinting center (IC) deletion can have a
phenotypically normal mother who also has an IC deletion.If a proband's
mother has a known IC deletion, the risk to the sibs is 50%."

o0 "UBES3A mutations can be inherited or de novo. In addition, several cases
of mosaicism for a UBE3A mutation have been noted. If a proband's
mother has a UBE3A mutation, the risk to the sibs is 50%."

o "If a proband's mother carries a known IC deletion or UBE3A mutation, the
mother's sisters are also at risk of carrying the IC deletion or the mutation.
Each child of the unaffected sisters who are carriers is at a 50% risk of
having AS. Unaffected maternal uncles of the proband who are carriers
are not at risk of having affected children, but are at risk of having affected
grandchildren through their unaffected daughters who have inherited the
IC deletion or UBE3A mutation from them."”
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Criteria

SNRPN/UBE3A Methylation Analysis

e Genetic Counseling;
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Testing:
0 No previous SNRPN/UBE3A methylation analysis, AND
e Diagnostic Testing for Symptomatic Individuals:
o Developmental delay, typically severe to profound, without loss of
milestones, and
0 Some combination of the following:
= Movement or balance disorder, typically with ataxia, or
= Frequent laughter/smiling, apparent happy demeanor; easily
excitable personality (often with uplifted hand-flapping, or waving
movements),or hypermotoric behavior, or
= Speech impairment with no or minimal number of words, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.

FISH Analysis for 15q11-q13 Deletion

¢ Genetic Counseling;
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Testing:
0 No previous chromosomal microarray
0 No previous 15911-g13 deletion analysis, AND
e Diagnostic Testing for Symptomatic Individuals:
o Developmental delay, typically severe to profound, without loss of
milestones, and
0 Some combination of the following:
= Movement or balance disorder, typically with ataxia, or
= Frequent laughter/smiling, apparent happy demeanor; easily
excitable personality (often with uplifted hand-flapping, or waving
movements),or hypermotoric behavior, or
= Speech impairment with no or minimal number of words, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.

Chromosome 15 Uniparental Disomy

¢ Genetic Counseling;
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
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e Previous Testing:
0 SNRPN/UBE3A methylation analysis results are abnormal, and
0 15011-q13 deletion analysis is negative, and
0 No previous chromosome 15 UPD studies, AND
e Diagnostic Testing for Symptomatic Individuals:
o Developmental delay, typically severe to profound, without loss of
milestones, and
0 Some combination of the following:
= Movement or balance disorder, typically with ataxia, or
» Frequent laughter/smiling, apparent happy demeanor; easily
excitable personality (often with uplifted hand-flapping, or waving
movements),or hypermotoric behavior, or
= Speech impairment with no or minimal number of words, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.

Imprinting Center Defect Analysis

e Genetic Counseling;
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Testing:
0 SNRPN/UBE3A methylation analysis results are abnormal, and
0 15q11-q13 deletion analysis is negative, and
o Previous chromosome 15 UPD testing is negative, and
0 No previous imprinting center (IC) analysis, AND
e Diagnostic Testing for Symptomatic Individuals:
o Developmental delay, typically severe to profound, without loss of
milestones, and
0 Some combination of the following:
= Movement or balance disorder, typically with ataxia, or
» Frequent laughter/smiling, apparent happy demeanor; easily
excitable personality (often with uplifted hand-flapping, or waving
movements), or hypermotoric behavior, or
= Speech impairment with no or minimal number of words, AND
¢ Rendering laboratory is a qualified provider of service per the Health Plan policy.

UBE3A Sequencing

e Genetic Counseling;
0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Testing:
o0 SNRPN/UBE3A methylation analysis results are normal, and
0 No previous sequencing of UBE3A, AND
e Personal History:
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o Developmental delay, typically severe to profound, without loss of
milestones, and

o0 Movement or balance disorder, typically with ataxia, and

o Frequent laughter/smiling, apparent happy demeanor; easily excitable
personality (often with uplifted hand-flapping, or waving movements),or
hypermotoric behavior, and

0 Speech impairment with no or minimal number of words, AND

e Rendering laboratory is a qualified provider of service per the Health Plan policy.

UBE3A Known Familial Mutation Analysis or Imprinting Center Known
Familial Mutation Analysis

¢ Genetic Counseling;
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Testing:
0 No previous UBE3A sequencing or imprinting center defect analysis
testing, AND
e Family History:
o Familial UBE3A or imprinting center defect mutation known in blood
relative, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.
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Anser ADA and Anser IFX

Requires:
Procedure Prior

Procedure(s) covered by this policy: Code(s) authorization*

Investigational
Unlisted Chemistry Procedure 84999 Yes and
Experimental

* - Clinical Review necessary prior to authorization for this procedure.

What Are Anser ADA And Anser IFX?

Anser ADA and Anser IFX are designed to assist physicians in determining why a
person may not be responding to either adalimumab (Humira) or infliximab (Remicade),
respectively.>? Adalimumab is a drug used to treat disorders such as Crohn’s disease,
ulcerative colitis, and rheumatoid arthritis.* Infliximab is a drug used to treat disorders
such as Crohn’s disease, ulcerative colitis, psoriatic arthritis, ankylosing spondylitis,
plaque psoriasis, and rheumatoid arthritis.?

About 1/3 of patients do not respond to these drugs.** Of those who do respond,
approximately 20-60% lose response over time.*>* The reason for the loss of response
is unclear. However, it has been hypothesized that it could be due to low serum levels
of the medication, use of the drug in response to higher inflammatory disease burden,
and development of immunogenicity.® Management options to loss of response include
higher dosage of the drug, shorter intervals between drug doses, and/or switching
drugs. It has also been shown that the production of antibodies to either adalimumab or
infliximab is associated with an increased rate of infusion reaction.'?

Test Information

e The Prometheus Anser ADA test is designed to measure serum adalimumab
levels and antibodies to adalimumab.?

e The Prometheus Anser IFX test is designed to measure serum infliximab levels
and antibodies to infliximab.”

e Both assays can be performed from one serum sample.

Guidelines and Evidence

e There are currently no national guidelines that recommend measurement of anti-
drug antibody levels in patients taking either adalimumab or infliximab.
e The clinical validity and the clinical utility of these tests have not been well
established.
o Data regarding the clinical validity of Anser ADA and Anser IFX is still
emerging.®® There are no studies that indicate what antibody levels are
needed to impact the activity of these drugs. Some studies show a
correlation between antibody levels and loss of response while others do
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not. Meta-analyses seem to show that there may be a correlation.**?
However, since the studies that are included in these analyses often used
different assay methods and a lack of established thresholds to determine
treatment responses, it is unknown what this correlation truly is.

o Data regarding the clinical utility of Anser ADA and Anser IFX is still
emerging.***® There is no clear evidence at this time that these tests
improve health outcomes over standard clinical management. It is also
unclear what, if any, different decisions physicians would make for their
patients based on anti-drug antibody levels as opposed to their current
approach of managing the drug based on the patient’s clinical response.
Some studies have shown changes to management after antibody
measurement. However, no controls were used and there is no
comparison to changes made when management is based on clinical
findings alone.

Criteria

e This test is considered investigational and/or experimental.

o0 Investigational and experimental (I&E) molecular and genomic (MolGen)
tests refer to assays involving chromosomes, DNA, RNA, or gene
products that have insufficient data to determine the net health impact,
which typically means there is insufficient data to support that a test
accurately assesses the outcome of interest (analytical and clinical
validity), significantly improves health outcomes (clinical utility), and/or
performs better than an existing standard of care medical management
option. Such tests are also not generally accepted as standard of care in
the evaluation or management of a particular condition.

o Inthe case of MolGen testing, FDA clearance is not a reliable standard
given the number of laboratory developed tests that currently fall outside
of FDA oversight and FDA clearance often does not assess clinical utility.
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APOE Variant Analysis for Alzheimer

Disease
Requires:
Procedure(s) covered by this Procedure
policy: Code(s) Prior-authorization
81401 Yes o
APOE Genotyping :Qvest_lgatlon;’all and
Xperimenta
S3852 Yes

What Is Alzheimer Disease?

Alzheimer disease (AD) is characterized by adult-onset, progressive dementia
with cerebral cortical atrophy and beta amyloid plagque formation.> Common
findings include memory loss, confusion, speech issues, hallucinations, and
personality and behavioral changes such as poor judgment, agitation, and
Withzdrawal.2’3 Symptoms of Alzheimer disease usually start after 60-65 years
old.

The general population lifetime risk of Alzheimer disease is about 10%. First-
degree relatives (siblings, offspring) of a single person in the family with
Alzheimer disease have a 20-25% lifetime risk.?

Of all people with Alzheimer disease, about 25% have at least two affected
people in the family (called "familial Alzheimer disease").?

0 Most people (95%) with familial Alzheimer disease develop symptoms
after 65.% This is called "late-onset familial Alzheimer disease." Late-onset
familial Alzheimer disease is believed to have complex inheritance with
multiple susceptibility genes and environmental factors playing a role.?

o0 In about 5% of familial cases, symptoms consistently start before
652 This is called "early onset familial Alzheimer disease" (EOFAD).
EOFAD is an autosomal dominant inherited disorder caused by different
genes than those that may predispose to late-onset Alzheimer disease™

There are three common versions of the APOE gene — e2, €3, and e4. The
e4 variant is significantly associated with Alzheimer disease.?

o0 People with Alzheimer disease, and especially late-onset familial
Alzheimer disease, are more likely to have one or two copies of APOE e4.
For example, less than 1% of unaffected people have two copies of e4
(ed/ed), but nearly 19% of people with familial Alzheimer disease have two
copies of e4.?

0 However, e4 is not necessary to develop Alzheimer disease and having
no copies of e4 does not rule out the disease.”*

0 APOE e4 appears to cause susceptibility to Alzheimer disease, but the
reason is unclear.?®
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Test Information

e Clinical testing is available to determine which two APOE gene versions a person
has inherited.

e Many laboratories in the U.S. directly test for these three variants (e2, e3, e4) to
assist diagnosis or predict risk of Alzheimer disease.

Guidelines and Evidence

e Diagnostic Testing:

0 European Federation of Neurological Societies (2010): “The ApoE e4
allele is the only genetic factor consistently implicated in late-onset AD,
but it is neither necessary nor sufficient for development of the disease.
Hence, there is no evidence to suggest ApoE testing is useful in a
diagnostic setting.”

o American College of Medical Genetics and The National Society of
Genetic Counselors (2011):

=  "Genetic testing for susceptibility loci (e.g., APOE is not clinically
recomryended due to limited clinical utility and poor predictive
value."

o National Institute of Aging/Alzheimer's Association Working Group
(1997):°

= "Insofar as patients with AD are more likely to have an APOE-e4
allele than are patients with other forms of dementia or individuals
without dementia, physicians may choose to use APOE genotyping
as an adjunct to other diagnostic tests for AD."®
= "Since genotyping cannot provide certainty about the presence or
absence of AD, it should not be used as the sole diagnostic test."°
e Predictive Testing:

o American College of Medical Genetics and The National Society of
Genetic Counselors (2011): “Because the €4 allele is neither necessary
nor sufficient to cause AD, there have been numerous consensus
statements and articles that have recommended against using APOE
genotyping for predicting AD risk.”

o National Institute of Aging/Alzheimer's Association Working Group
(1997): "The use of APOE genotyping to predict future risk of AD in
symptom-free individuals is not recommended at this time."®

Criteria

e This test is considered investigational and/or experimental.

o Investigational and experimental (I&E) molecular and genomic (MolGen)
tests refer to assays involving chromosomes, DNA, RNA, or gene
products that have insufficient data to determine the net health impact,
which typically means there is insufficient data to support that a test
accurately assesses the outcome of interest (analytical and clinical
validity), significantly improves health outcomes (clinical utility), and/or
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performs better than an existing standard of care medical management
option. Such tests are also not generally accepted as standard of care in
the evaluation or management of a particular condition.

o Inthe case of MolGen testing, FDA clearance is not a reliable standard
given the number of laboratory developed tests that currently fall outside
of FDA oversight and FDA clearance often does not assess clinical utility.
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Ashkenazi Jewish Carrier Screening

Requires:

Procedure(s) covered by this policy: Procedure Prior- Lab Procedure

ofels[5]E)F | authorization” | Restrictions’
Bloom 'Syndrome: BLM Targeted Mutation 81209 No No
Analysis
Cystic Flbr05|s: CFTR Targeted Mutation 81220 No No
Analysis
Canayan Dlsease: ASPA Targeted 81200 No No
Mutation Analysis
Famllllal Dysautqnomla: IKBKAP Targeted 81260 No No
Mutation Analysis
Fanconi Anemia, Type C:. FANCC
Targeted Mutation Analysis 81242 No No
Gaucher Dlseas_e: GBA Targeted 81251 No NoO
Mutation Analysis
Glycogen Storage Disease, Type 1la:
G6PC Targeted Mutation Analysis 81250 No No
Maple Syrup Urine Disease Type 1A/B:
BCKDHB Targeted Mutation Analysis 81205 No No
Mucol_|p|d05|s I\/_: MCOLNL1 Targeted 81290 No NoO
Mutation Analysis
Niemann-Pick Disease, Type A/B:
SMPD1 Targeted Mutation Analysis 81330 No No
Tay-S_achs Dlsegse: HEXA Targeted 81255 No No
Mutation Analysis
Molecular pathology procedure, Level 1 81400 Yes Yes
Molecular pathology procedure, Level 2 81401 Yes Yes
Molecular pathology procedure, Level 3 81402 Yes Yes
Molecular pathology procedure, Level 4 81403 Yes Yes
Molecular pathology procedure, Level 5 81404 Yes Yes
Molecular pathology procedure, Level 6 81405 Yes Yes
Molecular pathology procedure, Level 7 81406 Yes Yes
Molecular pathology procedure, Level 8 81407 Yes Yes
Molecular pathology procedure, Level 9 81408 Yes Yes
Ashkenagl Jewish Genetic Disorders 81412 Yes Yes
Sequencing
Unlisted molecular pathology procedure
(Used for testing various less common 81479 Yes No
disorders)

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing

procedure(s).
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What Is Ashkenazi Jewish Carrier Screening?

e Ashkenazi Jewish carrier screening is available for certain genetic conditions that
are more common and/or have superior mutation detection rates in the
Ashkenazi Jewish population.'"Ashkenazi" refers to someone whose Jewish
ancestors originally came from Central or Eastern Europe (e.g., Russia, Poland,
Germany, Hungary, Lithuania, etc). Most Jewish people in the US are of
Ashkenazi descent.

Ashkenazi Jewish carrier screening is available for a large number of conditions
(see the table below for most conditions). There are regional differences in the
number and types of tests commonly offered. Patients and providers may choose
all or a subset of these conditions.

These Jewish genetic diseases are inherited in an autosomal recessive manner.
An affected individual must inherit a gene mutation from both parents.*?

o Individuals who inherit only one mutation are called carriers. Carriers do
not show symptoms of the disease, but have a 50% chance of passing on
the mutation to their children.

o Two carriers of the same disease have a 25% chance of having a child
with the disorder.

While these genetic diseases are individually rare, the overall chance for an
individual of Ashkenazi Jewish descent to be a carrier for one of these genetic
diseases is 1 in 4 to 1 in 5.>* An individual can also be a carrier of more than one
condition.

People from other ethnic backgrounds can be carriers of these conditions, but it
is generally less common or the test is not as effective at identifying carrier
status.

Test Information

e Ashkenazi Jewish carrier screening can be offered to couples or individuals of
Ashkenazi Jewish descent when they are planning a pregnancy
(preconceptional) or during a pregnancy (prenatal).’ If only one member of the
couple is Jewish, carrier screening should start with the Jewish partner. Both
parents must be carriers to have an affected child, so reproductive partners of
known carriers should also be offered testing even if not Jewish.

e Carrier screening generally looks for a small number of gene mutations that are
particularly common in the Ashkenazi Jewish population, although an increasing
number of full gene sequencing panels are becoming available. In
addition, enzyme analysis is particularly effective for Tay-Sachs disease and is
generally preferred to mutation testing. The carrier detection rate is >95% in the
Ashkenazi Jewish population for most diseases.* See the table below for more
details.

e The detection rate for these tests in the non-Ashkenazi population is unknown for
most conditions, but generally low. Exceptions include cystic fibrosis and Tay-
Sachs enzyme analysis, which each have good detection rates in non-Jewish
populations.
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e A negative test result in one or both partners significantly lowers the chance of an

affected child, but does not eliminate it.2
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The genes included in carrier screening panels vary widely between laboratories, but
the following table includes the most commonly tested conditions.

Ashkenazi Jewish
Genetic Disease

Ashkenazi Carrier
Frequency

What the Test Usually
Looks For* (Mutation

NENES))

Chance the
Test Will
Correctly Find
an Ashkenazi
Jewish Carrier

Bloom syndrome 1/107 1 mutation (2281del6ins7) | More than 99%
Canavan disease® 1/41 2 mutations (E285A, 97.4%
Y231X)
Cystic fibrosis® 1/29 23 most common 97%
mutations in several
ethnic groups
Dihydrolipoamide 1/107 2 mutations (G229C and More than 95%
dehydrogenase Y35X)
deﬁciency4
Familial dysautonomia® 1/31 2 mutations (2507+6TtoC, | More than 99%
R696P)
Familial hyperinsulinism® | 1/68 2 mutations (c.3989-9G>A | 90%
and Phel1387del)
anconi anemia group 1/89 1 mutation (IVS4+4AtoT) More than 99%
C
Gaucher disease’ 1/18 4 mutations (N370S, Up to 94.6%
84GG, L444P,
IVS2+1GtoA)
Glycogen storage 1/71 1 mutation (R83C) 93% to 100%
disease tgpe 1A
(GSD1A)
Joubert syndrome 2° 1/92 1 mutation (R12L) 99%
Maple syrup urine 1/80 3 mutations (R183P, About 99%
disease (MSUD)’ G278S, E372X)
Mucolipidosis IV° 1/127 2 mutations (IVS3-2AtoG, | 95%
Del6.4kb)
Nemaline myopathy” 1/168 1 mutation More than 95%
(R2478_D2512del)
Niemann-Pick disease 1/90 3 mutations (R496L, 97%
type A® L302P, fsP330)
Tay-Sachs disease® 1/90 Mutation analysis: 3 92-94%
mutations (1278insTATC,
1421+1GtoC, G269S) OR
Hexosaminidase A About 98%
enzyme analysis
Usher syndrome 111 1/120 1 mutation (N48K) More than 95%

Guidelines and Evidence

e The American College of Obstetrics and Gynecology (ACOG, 2009)* and
the American College of Medical Genetics (ACMG, 2008)® recommend carrier
screening for a group of disorders when at least one member of a couple is
Ashkenazi Jewish and that couple is pregnant or planning pregnancy.
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o0 Both organizations agree that testing should be offered for cystic
fibrosis, Canavan disease, familial dysautonomia, and Tay-Sachs.

0 ACMG also recommends routine testing for Fanconi anemia, Niemann-
Pick, Bloom syndrome, mucolipidosisIV, and Gaucher disease;* while
ACOG states "individuals of Ashkenazi Jewish descent may inquire about
the availability of carrier screening for other disorders" and educational
materials may be provided to assist informed decision making about
additional tests.?

Carrier screening for common Ashkenazi Jewish mutations that cause many
other conditions is now clinically available, but these tests are not specifically
addressed in current carrier screening guidelines. However, the 2008 ACMG
guidelines outline the criteria for recommending additional carrier screening in
the Ashkenazi Jewish population as new tests become available. These include:*

0 The natural history must be well understood,

o0 People affected with the disorder must have significant morbidity and
mortality, and

0 The test must have greater than 90% detection OR the allele frequency
must be at least 1%.

Dilipoamide dehydrogenase deficiency”, familial hyperinsulinism®*, GSD1a>,
Joubert syndrome 2°, MSUD"*®, nemaline myopathy”, and Usher syndrome type
I11* meet these criteria.

Criteria

Ashkenazi Jewish Genetic Diseases Carrier Screening Panels

Testing may be considered for carrier screening for all or any desired subset of
the Ashkenazi Jewish genetic diseases eligible for coverage per Table 1 when
the following criteria are met:
o The individual is planning a pregnancy or currently pregnant; and
0 At least one partner of a couple is Ashkenazi Jewish (NOTE: Detection
rates for testing are higher in people with Ashkenazi Jewish ancestry. If
only one partner of a couple is Ashkenazi Jewish, testing should start in
that person when possible.); AND
Testing will be billed using the procedure code 81412 that will represent all tests
performed for the assessment of carrier status based on Ashkenazi Jewish
ancestry and no additional tests for this purpose will be separately billed by the
same lab for the same test date; or
Testing for separate genes will be billed because the panel code is not more
appropriate (e.g., fewer than the 9 stated genes will be assessed or a different
methodology is used), in which case individual gene test coverage will be
assessed based on the guidance provided in Table 1.
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Single Ashkenazi Jewish Genetic Diseases Carrier Screening Tests

e Testing may be considered for carrier screening of a single Ashkenazi Jewish
disease, regardless of ethnicity or reproductive plans, if EITHER of the following

are met:

o The individual has a family history of one of these conditions; OR
o The individual's partner is a known carrier or affected with any of these

conditions

Table 1: Coverage Guidance for Genes Included in Ashkenazi Jewish Carrier

Screening Tests

Condition Gene CPT Required Claim Coverage
Code
Bloom syndrome BLM 81209 NONE Above criteria
apply
Canavan disease ASPA 81200 NONE Above criteria
apply
Cystic fibrosis CFTR 81220 NONE Above criteria
apply
Dihydrolipoamide dehydrogenase DLD 81479 DLD Above criteria
deficiency apply
Familial dysautonomia IKBKAP | 81260 NONE Above criteria
apply
Familial hyperinsulinism ABCCS8 81401 ABCCS8 Above criteria
apply
Fanconi anemia, type C FANCC 81242 NONE Above criteria
apply
Gaucher disease, type 1 GBA 81251 NONE Above criteria
apply
Glycogen storage disease, type 1A G6PC 81250 NONE Above criteria
apply
Joubert syndrome, type 2 TMEM21 | 81479 TMEM216 Above criteria
6 apply
Maple syrup urine disease, type 1B BCKDHB | 81205 NONE Above criteria
apply
Mucolipidosis, type IV MCOLN1 | 81290 NONE Above criteria
apply
Nemaline myopathy, type 2 NEB 81400 NEB Above criteria
apply
Niemann-Pick disease, type A SMPD1 81330 NONE Above criteria
apply
Tay-Sachs disease HEXA 81255 NONE Above criteria
apply
Usher syndrome, type 1F PCDH15 | 81400 PCDH15 Above criteria
apply
Usher syndrome, type 3 CLRN1 81400 CLRN1 Above criteria
apply

* Other tests may be eligible for coverage under the above criteria if the condition is associated
with significant morbidity and mortality, the allele frequency is >1% in the Ashkenazi Jewish
population, and the selected test method has >90% detection rate for disease-causing

mutations.
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Ataxia-Telangiectasia

Requires:

Procedure(s) covered by this Procedure Prior- Lab Procedure
policy: Code(s) authorization’ Restrictions’
ATM Kpown Familial Mutation 81403 Yes No

Analysis

ATM Sequencing 81408 Yes No

ATM D_eletlon/Dupllcatlon 81479 Yes Yes

Analysis

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specific sequence to be followed or additional information is required and must be supplied by the lab
performing procedure(s) for full claim payment.

What Is Ataxia- Telangiectasia?

e Ataxia-telangiectasia (A-T) is a progressive neurological disorder caused by
mutations in the ATM gene. Onset is typically between the ages of 1 and 4 years.
Signs and symptoms include:*

o0 Truncal and gait ataxia

Ocular apraxia

Slurred speech

Head tilting (after the age of 6 months)

Conjunctival telangiectasias

Immunodeficiencies

Malignancies (especially leukemias and lymphomas)

0 Radiation sensitivity

e Although individuals with A-T live to adulthood, they are at an increased risk for
early death. Currently, most individuals live beyond 25 years, with some surviving
into their 50s. Cause of death is associated with A-T associated cancers,
infection, and pulmonary failure.*

e The prevalence of A-T is approximately 1 in 40,000 to 1 in 100,000 live US births.
121t is the most common cause of childhood progressive cerebellar ataxia in
most countries.®

e A-Tis inherited in an autosomal recessive inheritance pattern. Males and
females are equally likely to be affected. If both parents are carriers of A-T, the
risk for a pregnancy to be affected is 1 in 4 (25%). Preimplantation and prenatal
diagnosis are available for couples known to be at-risk.

e ATM has been implicated as causing an increased risk for breast cancer,
especially in women with a strong family history of breast cancer.*”’
Epidemiological data has also suggested an increased risk for cardiovascular
disease in carriers as well.>” Therefore, carriers of ATM mutant alleles may need
to be screened for breast cancer and cardiovascular disease.

O 0000 O0
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Test Information

Sequence analysis of the ATM gene can identify ~90-95% of A-T mutations in
affected individuals.

Deletion/duplication analysis of the ATM gene can identify another 1-2% of
mutations.*

Testing for known ATM familial mutations: Once a deleterious mutation has
been identified, relatives of affected individuals can be tested.

o Detection of at-risk individuals affects medical management in the case of
breast cancer screening and cardiovascular disease screening.

o Prenatal testing is available to individuals with a known family mutation.
Genetic testing can be performed on amniocytes obtained through
amniocentesis or chorionic villi obtained through a chorionic villus
sampling.

Guidelines and Evidence

The Eighth International Workshop on Ataxia-Telangiectasia was convened in
1999. The workshop described ATM mutations and cancer risk in heterozygotes,
and potential therapeutic approaches. Genetic testing strategies were not
described.®

Genetic testing is indicated to confirm a diagnosis in anyone who meets clinical
criteria for A-T. Individuals meeting clinical criteria for A-T testing will undergo
sequence analysis. Deletion/duplication testing is offered to those meeting the
criteria and have tested negative through sequence analysis. Additionally,
genetic testing is approved to determine the carrier status in an at risk relative
with a known family mutation. Individuals with a family member with a known A-T
mutation(s) should be tested for that/those mutation(s).

Criteria

ATM Known Familial Mutation Analysis

Genetic Counseling:
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
Previous Genetic Testing:
0 No previous genetic testing of ATM, AND
Carrier Screening Individuals:
o0 Known family mutation in ATM in 1st, 2nd, or 3rd degree biologic
relative(s), OR
Prenatal Testing for At-Risk Pregnancies:
o0 ATM mutations identified in both biologic parents.
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ATM Sequencing

Clinical Consultation & Genetic Counseling:
0 Examination by a geneticist, oncologist, or neurologist with experience in
hereditary ataxias, and
0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:
0 No previous ATM gene sequencing, and
0 No known ATM mutation in family, AND
e Diagnostic Testing for Symptomatic Individuals:
o Elevated Alpha-fetoprotein (AFP) levels, or
0 Decreased ATM protein detected by immunoblotting, and
0 Progressive cerebellar ataxia, or
o Truncal and gait ataxia, or
o Oculomotor apraxia, OR
e Diagnostic Testing for Carriers:
o0 One mutation detected by targeted mutation analysis, and
o Elevated Alpha-fetoprotein (AFP) levels, or
0 Decreased ATM protein detected by immunoblotting, OR
e Testing for Individuals with Family History or Partners of Carriers:
o 1%, 2" or 3" degree relative diagnosed with Ataxia-Telangiectasia
clinical diagnosis, family mutation unknown, and testing unavailable, or
o Partner is monoallelic or biallelic for ATM mutation, and
0 Has living children with this partner, or
0 Has the potential and intention to reproduce

ATM Duplication/Deletion Analysis’

e Clinical Consultation & Genetic Counseling:
o0 Examination by a geneticist, oncologist, or neurologist family with
hereditary ataxias, and
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:
0 No previous deletion/duplication analysis of ATM, and
o No mutations detected in full sequencing, or
0 Heterozygous for mutation and elevated alpha-fetoprotein levels or
decreased ATM protein detected by immunoblotting

"Lab Testing Restrictions: Testing is authorized after no mutations detected with full
sequence analysis.
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BCR-ABL Testing for Chronic Myeloid
Leukemia

Requires:

Procedure Prior- Lab Procedure
Procedure(s) covered by this policy: Code(s) authorization’ Restrictions’
BCR-ABL1 Detection, Major Breakpoint 81206 No No
BCR-ABL1 Detection, Minor Breakpoint 81207 No No
BCR-ABL1 Detection, Other Breakpoint 81208 No No
FISH Analysis for 1(9;22) BCR-ABL 88271 No No

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Are CML and BCR-ABL?

Chronic myelogenous leukemia (CML) is a hematopoietic stem cell disease that
results in overgrowth of white blood cells in the bone marrow. It is defined by the
presence of the Philadelphia chromosome (Ph), a translocation between
chromosomes 9 and 22 that results in the fusion of two genes known as BCR
and ABL.'?

Acute lymphoblastic leukemia (ALL) is a different form of leukemia, but may also
be positive for the Philadelphia chromosome (Ph+). About 3% of pediatric ALL
and 25% of adult ALL is Ph+.°

Detection of the BCR-ABL fusion gene is diagnostic for CML and Ph+ ALL and
can be established by fluorescent in situ hybridization (FISH) or quantitative real-
time polymerase chain reaction (QPCR).?

The three phases of CML are chronic, accelerated and blastic. In the chronic
phase, there are few symptoms and most people are diagnosed after a routine
blood test reveals the characteristic blood count and differential. If not treated,
the disease will progress to the accelerated and blastic phases, symptoms of
which include fever, bone pain, splenomegaly, fatigue and weakness.*

First line treatment for CML and some Ph+ ALL is with a class of drugs called
tyrosine kinase inhibitors (TKIs), which block the production of the BCR-ABL
fusion gene protein product. Three TKI therapies are available as first-line
therapies: imatinib(Gleevec®), nilotinib (Tasigna®), and dasatinib (Sprycel®). These
TKI therapies have all demonstrated proven benefit, and median survival is
expected to approach normal life expectancy for most patients with CML.*
Monitoring of patients for treatment response to TKIs includes routine
measurement of the BCR-ABL fusion gene protein product via QPCR prior to
initiation of treatment and during treatment every 3 months.?

For individuals who display apparent treatment resistance, consideration of
alternative treatment options may be appropriate.” Treatment resistance in both
CML and ALL can be caused by mutations in the BCR-ABL kinase domain.?
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Test Information

e (PCR for BCR-ABL transcript levels: Bone marrow cytogenetics and
measurement of BCR-ABL transcript levels by quantitative polymerase chain
reaction is recommended before initiation of treatment as well as for assessing
response to therapy.

e FISH for t(9;22) BCR-ABL.: If collection of bone marrow is not feasible,
fluorescence in situ hybridization (FISH) on peripheral blood specimen using dual
probes for the BCR and ABL genes is an acceptable method of confirming the
diagnosis of CML.*

Guidelines and Evidence

e The National Comprehensive Cancer Network (NCCN, 2014) recommends
bone marrow cytogenetics to confirm a diagnosis of CML. If bone marrow is not
available, FISH on a peripheral blood specimen using probes for both BCR and
ABL can confirm the diagnosis.?

0 NCCN recommends BCR-ABL transcript levels be obtained by
guantitative RT-PCR:
= At diagnosis
= Every three months when a patient is responding to TKI therapy
After a patient reaches complete cytogenetic response, every 3
months for three years and every 3-6 months thereafter
= |f a patient has a rising level of BCR-ABL transcripts (1 log
increase). Evaluate patient compliance and repeat testingin 1 — 3
months and/or perform ABL kinase mutation analysis.
These recommendations are category 2A: "based upon lower-level evidence, there is
uniform NCCN consensus that the intervention is appropriate.”

Criteria

BCR-ABL transcript level testing is indicated in individuals at the initiation of treatment
and at regular intervals (ranges from every month to once every 3-6 months) during
treatment with ANY of the following drug therapies:

e Imatinib (Gleevec®)

e Nilotinib (Tasigna®)

e Dasatinib (Sprycel®)
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Bloom Syndrome Testing

Requires:

Procedure Prior- Lab Procedure
Procedure(s) covered by this policy: Code(s) authorization” | Restrictions’
Sister Chromatid Exchange 88245 No No
BLM Known Familial Mutation Analysis 81403 Yes No
BLM Targeted Mutation Analysis 81209 No No
BLM Sequencing 81479 Yes Yes
BLM Deletion/Duplication Analysis 81479 Yes Yes

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specific sequence to be followed or additional information is required and must be supplied by the lab
performing procedure(s) for full claim payment.

What Is Bloom Syndrome?

Bloom syndrome is a genetic disorder in which an individual’s chromosomes
contain large breaks, gaps, or rearrangements.*

Affected individuals are usually smaller than average and suffer from a variety of
symptoms:*?

o Intrauterine growth retardation that persists into childhood.

o0 Long, narrow face, small lower jaw, and prominent nose and ears

0 Sensitivity to sunlight. Exposure to sunlight causes a characteristic
butterfly-shaped rash on the face.

o Chronic lung problems, diabetes, and immune deficiencies.

o Cancer diagnosis at an early age.

0 Learning disabilities.

Fewer than 300 cases of Bloom syndrome have been reported since the disease
was first described over 50 years ago.>*

0 About 1 in 48,000 Ashkenazi Jews have Bloom syndrome, and 25% of all
affected individuals have Ashkenazi Jewish ancestry.?

There is no cure for Bloom syndrome. Treatment involves continuous monitoring
by multiple physicians and specialists.™*
Bloom syndrome is caused by a genetic mutation in the BLM gene.

0 BLM is essential to maintaining the stability of chromosomes during DNA
replication and cell division.>*

o Mutations in BLM lead to mistakes during cellular replication.®*

o Individuals with Bloom syndrome have multiple breaks, gaps, and genetic
rearrangements in their chromosomes, leading to a unique combination of
signs and symptoms.®*

A diagnosis of Bloom syndrome is suspected when the patient presents with the
characteristic suite of signs and symptoms. This diagnosis can be confirmed by
genetic testing and is needed to differentiate between other disorders with
overlapping symptoms. There are several types of tests available for diagnostic
purposes.

1,34
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e Bloom syndrome is an autosomal recessive disorder, meaning that an affected
individual must inherit BLM gene mutations from each parent.**

o Individuals who inherit only one mutation are called carriers. Carriers do
not show symptoms of Bloom syndrome, but have a 50% chance of
passing on the mutation to their children.

o Two carriers of Bloom syndrome have a 1 in 4 (25%) chance for each
pregnancy to be affected with Bloom syndrome.

Test Information

e Sister Chromatid Exchange: SCE is the standard analysis for diagnosis of
Bloom syndrome. The method involves exposing an individual’s cells to
bromodeoxyuridine (BrdU), a compound that helps identify which cells contain
chromosomes with unusually large numbers of rearrangements, or ‘exchanges.’
Individuals with Bloom syndrome will have a substantially higher number of these
exchanges compared with unaffected individuals.® This test can be used for
prenatal diagnosis of at-risk pregnancies on chorionic villi or amniocytes.*

e BLM Known Familial Mutation Analysis: Once a deleterious mutation has
been identified in an affected person, relatives and at-risk pregnancies can be
tested.

e BLM Targeted Mutation Analysis: This test looks for the BLM gene mutation
most often found in Ashkenazi Jewish patients, called BLM"".# The detection
rate of this mutation in Ashkenazi Jewish individuals is >95%.*

BLM Sequencing: This test looks for mutations across the entire gene, and can
identify at least 90% of disease-causing mutations.* It is typically used only for
diagnosis of an affected individual or carrier testing of a non-Ashkenazi Jewish
individual when the partner is a known carrier.

e BLM Deletion/Duplication Analysis: This test looks for deletions and
duplication in the gene that would not be detected by sequencing analysis.” It is
typically performed in reflex to sequencing analysis when there is a high
suspicion for disease.*

Guidelines and Evidence

e No evidence-based US guidelines have been identified for diagnostic testing.
e A 2013 expert-authored review suggests the following diagnostic testing
strategy:*
0 "To confirm/establish the diagnosis Bloom’s syndrome:
= Cytogenetic demonstration of a characteristically greatly increased
SCE frequency, OR
»= Molecular demonstration either of homozygosity for a Bloom
syndrome-causing mutation in BLM or of compound heterozygosity
for two different Bloom syndrome-causing mutations. Sequence
analysis should be performed first. If neither or only one mutation in
BLM is identified, deletion/duplication analysis should be
considered."
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e The American College of Medical Genetics (ACMG, 2008)°® and the American
College of Obstetrics and Gynecologists (ACOG, 2009)’ support offering
carrier testing for Bloom syndrome to individuals of Ashkenazi Jewish descent for
the common blm”" mutation.

0 Guidelines support the testing of individuals of Ashkenazi Jewish descent,
even when their partner is non-Ashkenazi Jewish. In this situation, testing
would start with the individual who is Jewish and if biIm*s" mutation is
detected, sequencing of BLM in the non-Ashkenazi Jewish partner would
follow.® If the woman is pregnant, testing may need to be conducted on
both partners simultaneously in order to receive results in a timely
fashion.’

o If one or both partners are found to be carriers of Bloom syndrome,
genetic counseling should be provided and prenatal testing offered, if
appropriate.

e A 2013 expert-authored review states:*

o "Carrier testing for at-risk relatives requires prior identification of the BLM
disease-causing mutations in the family."

e A 2013 expert-authored review states:*

o0 "Prenatal diagnosis of at-risk pregnancies is possible by cytogenetic
analysis, specifically by an SCE analysis."

o "Prenatal diagnosis by molecular genetic testing and preimplantation
genetic diagnosis (PGD) for at-risk pregnancies require prior identification
of the BLM disease-causing mutations in the family."

Criteria

Sister Chromatid Exchange (Chromosome Analysis for Breakage
Syndromes)

e Genetic Counseling:
0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:
0 No previous sister chromatid exchange analysis performed, and
o0 No previous BLM full sequencing, or BLM sequencing performed and only
one mutation identified, and
o0 No known BLM mutation in biologic relative, and
o If Ashkenazi Jewish, targeted mutation analysis performed and no
mutation detected or one mutation detected, AND
e Diagnostic Testing for Symptomatic Individuals:
0 Unexplained severe intrauterine growth retardation that persists
throughout infancy and childhood (< 5" percentile), or
o An unusually small individual (<5" percentile) who develops erythematous
skin lesions in the "butterfly area” of the face after sun exposure, or
o An unusually small individual (<5" percentile) who develops a malignancy
OR
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e Prenatal Testing for At-Risk Pregnancies:
o0 Known increased risk due to affected first-degree relative , AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.

BLM Known Familial Mutation Analysis

e Genetic Counseling:
0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:
0 No previous genetic testing of BLM, AND
e Carrier Screening:
o Known family mutation in BLM identified in 1%, 2", or 3" degree biologic
relative(s), OR
e Prenatal Testing for At-Risk Pregnancies:
o BLM mutation identified in both biologic parents, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.

BLM Targeted Mutation Analysis’

e Genetic Counseling:
0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:
0 No previous BLM genetic testing, including AJ screening panels
containing targeted mutation analysis for bim”s", AND
e Carrier Screening:
0 Ashkenazi Jewish descent, and
0 Have the potential and intention to reproduce, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.

BLM Sequencing

e Genetic Counseling:
0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:
0 No previous BLM full sequencing, and
o0 No known BLM mutation in biologic relative, and
o If Ashkenazi Jewish, targeted mutation analysis performed and no
mutation detected or one mutation detected, AND
e Diagnostic Testing for Symptomatic Individuals:
0 Unexplained severe intrauterine growth retardation that persists
throughout infancy and childhood (< 5™ percentile), or

© 2016 eviCore healthcare. All Rights Reserved. 94 of 557
400 Buckwalter Place Boulevard, Bluffton, SC 29910 (800) 918-8924 www.eviCore.com

Bloom Syndrome




Lab Management Guidelines V2.1.2016

o An unusually small individual (<5" percentile) who develops erythematous
skin lesions in the "butterfly area” of the face after sun exposure, or
o An unusually small individual (<5™ percentile) who develops a malignancy,
OR
e Testing for Individuals with Family History or Partners of Carriers:
o 1% 2" or 3" degree biologic relative with Bloom syndrome clinical
diagnosis, family mutation unknown, and testing unavailable, or
o Partner is monoallelic or biallelic for BLM mutation, and
0 Have the potential and intention to reproduce, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.

BLM Deletion/Duplication Analysis

e Genetic Counseling:
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:
o0 Previous BLM full sequencing, and no mutations or only one mutation
detected, AND
e Diagnostic Testing for Symptomatic Individuals:
0 Unexplained severe intrauterine growth retardation that persists
throughout infancy and childhood (< 5™ percentile), or
o An unusually small individual (<5" percentile) who develops erythematous
skin lesions in the "butterfly area” of the face after sun exposure, or
o An unusually small individual (<5™ percentile) who develops a malignancy,
OR
e Testing for Individuals with Family History or Partners of Carriers:
o 1% 2" or 3" degree biologic relative with Bloom syndrome clinical
diagnosis, family mutation unknown, and testing unavailable, or
o Partner is monoallelic or biallelic for BLM mutation, and
Have the potential and intention to reproduce, AND
0 Rendering laboratory is a qualified provider of service per the Health Plan

policy.

@]
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BRAF Testing for Colorectal Cancer

: : Procedure R
Procedure(s) covered by this policy: Code(s) Prior- Lab Procedure
authorization* RestrictionsT
BRAF V600 Targeted Mutation Analysis 81210 Yes No
BRAF Sequencing 81406 Yes No

What Is BRAF?

e BRAF is part of a cell signaling pathway that helps control cell growth. Changes,
or mutations, in the BRAF gene can cause out of control cell growth, which may
lead to cancer.' The most common BRAF mutation is called V600E (previously
known as V599E).

e About 5-9% of colorectal cancer tumors have a V600OE BRAF mutation.*

e Patients with a V600E BRAF mutation appear to have a poorer prognosis.
Tumors with BRAF mutations may have less response to anti-EGFR therapies
like cetuximab (Erbitux®) and panitumumab (Vectibix®).!

Test Information

e Targeted mutation analysis: Laboratories most commonly test for the BRAF
V600E mutation, which accounts for about 90% of activating BRAF
mutations.? Mutation analysis requires relatively little tumor material for testing
and has high sensitivity. It is also relatively inexpensive.>*

BRAF mutation analysis is done on fresh, frozen, or paraffin-embedded tissue
from either a primary tumor or metastasis.** Some molecular diagnostic
laboratories perform BRAF mutation analysis by laboratory-developed methods,
while others use FDA-approved test kits. Laboratory-developed tests may vary in
the specimen type required, methodology used, mutations tested, sensitivity, and
other test-specific data.

e Sequencing: Some laboratories sequence all or part of the BRAF gene, which
will find a broader spectrum of mutations than targeted mutation analysis.
Laboratories that offer sequencing generally do so for a subset of exons where
most BRAF activating mutations have been
identified. Sequence analysis requires more and higher quality tumor material for
testing than targeted mutation analysis. This method is typically less efficient and
more expensive than targeted mutation analysis.*®

e Note that BRAF mutation analysis has several other test applications with
different criteria (such as melanoma therapeutic response, Lynch syndrome

© 2016 eviCore healthcare. All Rights Reserved. 97 of 557
400 Buckwalter Place Boulevard, Bluffton, SC 29910 (800) 918-8924 www.eviCore.com




Lab Management Guidelines V2.1.2016

tumor screening, and Noonan syndrome diagnosis). Ensure you are reviewing
the correct use of the test.

Guidelines and Evidence

National Comprehensive Cancer Network (NCCN, 2015) guidelines state:*

e "Patients with a V60OE BRAF mutation appear to have a poorer prognosis. There
is insufficient data to guide the use of anti-EGFR therapy in the first line setting
with active chemotherapy based on BRAF V600E mutation status. Limited
available data suggest lack of antitumor activity from anti-EGFR monoclonal
antibodies in the presence of a V600E mutation when used after a patient has
progressed on first-line therapy.”

e "Although BRAF genotyping can be considered for patients with tumors
characterized by the wild-type KRAS/NRAS, this testing is currently optional and
not a necessary part of decision-making regarding use of anti-EGFR agents."

e “Despite uncertainty over its role as a predictive marker, it is clear that mutations
in BRAF are a strong prognostic marker....the panel also recommends tumor
KRAS/NRAS gene status testing at diagnosis of metastatic disease and
consideration of BRAF genotyping for all patients with KRAS/NRAS wild-type
metastatic colon cancer.”

e “The panel recommends BRAF genotyping of tumor tissue (either primary or
metastasis) at diagnosis of stage IV disease.”

Criteria

e Individual has been diagnosed with stage IV, metastatic colorectal cancer, AND
e BRAF mutation testing is needed for prognostic purposes.

The following BRAF mutation testing application is specifically a NON-COVERED
indication:
e BRAF mutation testing for the purpose of decision making regarding the use of
anti-EGFR agents. Testing for this indication is considered investigational and
experimental.
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BRAF Testing for Melanoma Kinase
Inhibitor Response

Requires:
_ _ Procedure Prior- Lab Procedure
Procedure(s) covered by this policy: Code(s) authorization Restrictions’
BRAF V600 Targeted Mutation
. Yes No
Analysis
* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is BRAF Mutation Analysis?

e BRAF is part of a cell signaling pathway that helps control cell growth. Mutations
in the BRAF gene can cause out of control cell growth, which may lead to
cancer.™? The most common BRAF mutation is called V600E (previously known
as V599E), which accounts for about 70-90% of mutations in this gene.*?

e About 40-60% of cutaneous melanomas have a V600E BRAF mutation.*

e Vemurafenib (Zelboraf®), dabrafenib (Tafinlar®), and trametinib (Mekinist®) are
orally-administered kinase inhibitors that are able to block the function of the
mutated BRAF protein.? They are specifically indicated for the treatment of
patients with metastatic or unresectable melanoma whose tumors have a BRAF
V600E mutation. 2 They are not recommended for use in patients with wild type
BRAF melanoma.?**®

Test Information

e Targeted mutation analysis: Laboratories most commonly test for the BRAF
V600E mutation, which accounts for about 90% of activating BRAF
mutations.* Mutation analysis requires relatively little tumor material for testing
and has high sensitivity. It is also relatively inexpensive.**

BRAF mutation analysis is done on fresh, frozen, or paraffin-embedded tissue
from either a primary tumor or metastasis.® Some molecular diagnostic
laboratories perform BRAF mutation analysis by laboratory-developed methods,
while others use FDA-approved test kits. Laboratory-developed tests may vary in
the specimen type required, methodology used, mutations tested, sensitivity, and
other test-specific data.

e Vemurafenib was approved in 2011 for use along with an FDA approved
companion diagnostic developed by Roche molecular diagnostics called the
cobas® 4800 BRAF V600 Mutation Test. The cobas 4800 BRAF V600 mutation
test was clinically validated in the trials conducted for approval of vemurafenib.
This testing specifically checks for the V60OE mutation in formalin-fixed, paraffin-
embedded melanoma tumor tissue.?
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In 2013, dabrafenib and trametinib were approved for use along with an FDA
approved companion diagnostic developed by Roche molecular diagnostics
called the THxID™ BRAF test. The THxID BRAF test was clinically validated in
the clinical studies supporting the approval of dabrafenib and trametinib.

Guidelines and Evidence

The National Comprehensive Cancer Network (NCCN, 2016) includes
vemurafenib, dabrafenib, dabrafenib in combination with trametinib, and
vemurafenib in combination with cobimetinib as options for treatment of
advanced or metastatic melanoma which require companion diagnostic testing.
The guidelines state “Vemurafenib, dabrafenib, and trametinib are recommended
only for patients with documented V600 BRAF mutations.™

The US Food and Drug Administration (FDA) approved each of these drugs
with a companion diagnostic:

0 Zelboraf: "ZELBORAF® is a kinase inhibitor indicated for the treatment of
patients with unresectable or metastatic melanoma with BRAF V600E
mutation as detected by an FDA-approved test. Limitation of Use:
ZELBORAF is not indicated for treatment of patients with wild-type BRAF
melanoma."?

o Tafinlar: “TAFINLAR is a kinase inhibitor indicated as a single agent for
the treatment of patients with unresectable or metastatic melanoma with
BRAF V600E mutation as detected by an FDA-approved test. TAFINLAR
in combination with trametinib is indicated for the treatment of patients
with unresectable or metastatic melanoma with BRAF V600E or V600K
mutations as detected by an FDA-approved test. The use in combination
is based on the demonstration of durable response rate. Improvement in
disease-related symptoms or overall survival has not been demonstrated
for TAFINLAR in combination with trametinib... Limitation of Use:
TAFINLAR is not indicated for treatment of patients with wild-type BRAF
melanoma."

o Trametinib (Mekinist): "MEKINIST is a kinase inhibitor indicated as a
single agent and in combination with dabrafenib for the treatment of
patients with unresectable or metastatic melanoma with BRAF V600E or
V600K mutations as detected by an FDA-approved test. The use in
combination is based on the demonstration of durable response rate.
Improvement in disease-related symptoms or overall survival has not been
demonstrated for MEKINIST in combination with dabrafenib.... MEKINIST
as a single agent is not indicated for treatment of patients who have
received prior BRAF-inhibitor therapy.™

o0 Cotellic (cobimetinib): “COTELLIC is a kinase inhibitor indicated for the
treatment of patients with unresectable or metastatic melanoma with a
BRAF V600E or V600K mutation, in combination with vemurafenib.
Limitation of use: COTELLIC is not indicated for treatment of patients with
wild-type BRAF melanoma.”’
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Criteria

Requests for testing will be authorized if the following criteria are met. Requests not
meeting the criteria will result with a medical review of the case.
Testing may be considered in individuals who meet the following criteria:
¢ Individual has been diagnosed with metastatic or unresectable melanoma, and
e At least one of the following treatment is being considered: Zelboraf®
(vemurafenib), Tafinlar® (dabrafenib), Mekinist® (trametinib) in combination with
Tafinlar® (dabrafenib), or Zelboraf® (vemurafenib) in combination with Cotellic®
(cobimetinib), and
e BRAF V600 testing has not been performed previously

Exclusions

BRAF V600E tumor marker testing is not currently indicated as a companion diagnostic
or for therapy selection for any other tumor types and is therefore not covered for these
uses.
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BRCA Ashkenazi Jewish Founder
Mutation Testing

Requires:

Procedure(s) covered by this Procedure Prior- Lab Procedure
policy: Code(s) authorization* Restrictionst
BRCA 1/2 Ashkenazi Jewish Founder

. Yes No
Mutations

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is Hereditary Breast and Ovarian Cancer?

e Hereditary breast and ovarian cancer (HBOC) is an inherited form of cancer
characterized by:?

o Personal history of breast cancer at a young age (typically under age 50)

Personal history of two primary breast cancers

Personal history of both breast and ovarian cancer

Personal history of a triple negative breast cancer (ER-, PR-, HER2-)

Personal history of ovarian/fallopian tube/primary peritoneal cancer

Multiple cases of breast and/or ovarian cancer in a family

Personal or family history of male breast cancer

Personal or family history of pancreatic cancer with breast or ovarian

cancer

0 Previously identified BRCA1/2 mutation in the family
o0 Any of the above with Ashkenazi Jewish ancestry

e Up to 10% of all breast cancer and 15% of all ovarian cancer is associated with
an inherited gene mutation, with BRCA1/2 accounting for about 20-25% of all
hereditary cases.>*®

e About 1 in 400 people in the general population have a BRCA1/2 mutation. The
prevalence of mutations is higher in people of Norwegian, Dutch or Icelandic
ethnicity."* The prevalence of BRCA mutations varies among African Americans,
Hispanics, Asian Americans, and non-Hispanic whites. 3

e About 1in 40 people of Ashkenazi Jewish ancestry have a BRCA1/2 mutation.
The majority of the risk in the Ashkenazi Jewish population is associated with
three common founder mutations, two of which are in the BRCA1 gene and one
in the BRCA2 gene. ' These three mutations account for 98% of identified
mutations in the Ashkenazi Jewish population. *

e People with a BRCA mutation have an increased risk of breast cancer (40-80%),
ovarian cancer (11-40%), male breast cancer (1-10%), prostate cancer (up to
39%), pancreatic cancer (1-7%), and several other types of cancer. Individuals
with a BRCA2 mutation may also be at an increased risk for melanoma.*
Screening and prevention options are available to specifically address the
increased risk of these cancers in a person with a BRCA mutation.*

O O0O0O000O0
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e BRCA mutations are inherited in an autosomal dominant manner. Children of an
affected individual have a 50% risk to inherit the susceptibility gene.* The risk for
breast and ovarian cancer varies among family members and between families.

e Other inherited cancer syndromes that can include breast cancer are Li-
Fraumeni syndrome (TP53 gene), Cowden syndrome (PTEN), Hereditary Diffuse
Gastric Cancer syndrome (CDH1), and Peutz Jeghers syndrome (STK11).
Additionally, other genes that can increase the risk for breast cancer are ATM,
CHEK2, and PALB2.""®

Test Information

e Four types of BRCA testing are available. Each may be appropriate for different
clinical situations.

e Ashkenazi Jewish founder mutation testing includes the three mutations most
commonly found in the Ashkenazi Jewish population: 187delAG and 5385insC in
BRCA1 and 6174delT in BRCA2.!

0 Testing for these three most common mutations detects about 98% of
mutations in those with Ashkenazi Jewish ancestry.*®

0 This test is appropriate for those who meet criteria (see Guidelines below)
AND have Ashkenazi Jewish ancestry.®’®

e Other testing options (see related summaries for details):

o Full sequence testing

o0 Deletion/duplication analysis

o Known familial mutation

Guidelines and Evidence

e The National Comprehensive Cancer Network (NCCN, 2015)’ evidence and
consensus-based guidelines include unaffected women with a family history of
cancer, those with a known mutation in the family, those with a personal history
of breast cancer and/or ovarian cancer, those with a personal history of
pancreatic and/or prostate (Gleason score at least 7) cancer, and men.

0 Based on these guidelines, and the recommendations of the National
Society of Genetic Counselors (2013)2 the founder mutation analysis is
appropriate for any individual with Ashkenazi Jewish ancestry with a
personal history of breast, epithelial ovarian, fallopian tube, primary
peritoneal, or pancreatic cancer. When there is a personal history of
prostate cancer (Gleason score at least 7), additional family history of
hereditary breast ovarian cancer syndrome related cancers is required.

0 These recommendations are Category 2A, defined as "lower-level
evidence with uniform NCCN consensus."

e The U.S. Preventive Services Task Force (USPSTF, 2013) recommendations
address women who do not have a personal history of breast and/or ovarian
cancer, but rather have a family history of these cancer types.®

e The USPSTF guideline recommends that primary care providers identify women
who have a family history of breast, ovarian, fallopian tube, or peritoneal cancer

© 2016 eviCore healthcare. All Rights Reserved. 104 of 557
400 Buckwalter Place Boulevard, Bluffton, SC 29910 (800) 918-8924 www.eviCore.com

BRCA




Lab Management Guidelines V2.1.2016

with one of several screening tools. These tools are designed to identify woman
who may be at an increased risk to carry a BRCA mutation. Women identified
as high risk should then be referred for genetic counseling and, if indicated after
counseling, BRCA testing.

e Women identified as high risk by these screening tools typically have one or
more of the following characteristics:*

o Afirst or second degree relative with breast cancer before 50 years old

A first or second degree relative with ovarian cancer

A first or second degree relative with bilateral/multifocal breast cancer

A first or second degree male relative with breast cancer

A first or second degree relative with both breast and ovarian cancers

Two or more relatives (first, second, third degree) with breast and/or

ovarian cancer

Two or more relatives (first, second, third degree) with breast and/or

prostate/pancreatic cancer

Presence of Ashkenazi Jewish ancestry with any of the above

0 The USPSTF considers this a Grade B recommendation: "The USPSTF
found at least fair evidence that [the service] improves important health
outcomes and concludes that benefits outweigh harms.”

O O0O0O0O0

@]

@]

Criteria

e Genetic Counseling:
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy),”*** AND
e Previous Genetic Testing:
0 No previous full sequence testing, and
0 No previous deletion/duplication analysis, and
0 No previous Ashkenazi Jewish founder mutation testing, AND
e Age 18 years or older, AND
 Diagnostic Testing for Symptomatic Individuals:’
0 Ashkenazi Jewish descent, and
= Epithelial ovarian, fallopian tube, or primary peritoneal cancer
diagnosis at any age, and/or
= Male or female breast cancer diagnosis at any age, OR
= Personal history of pancreatic cancer
= Personal history of prostate cancer (Gleason score at least 7) at
any age with at least one close blood relative* with breast (at 50 or
younger) and/or ovarian and/or pancreatic and/or prostate cancer
(Gleason score at least 7) at any age
e Predisposition Testing for Presymptomatic/Asymptomatic Individuals:
0 Ashkenazi Jewish descent and a first or second degree relative meeting
the following:’
= Epithelial ovarian, fallopian tube, or primary peritoneal cancer
diagnosis at any age, and/or
= Male or female breast cancer diagnosis at any age, or
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= Personal history of pancreatic cancer

= Personal history of prostate cancer (Gleason score at least 7) at
any age with at least one close blood relative* with breast (at 50 or
younger) and/or ovarian and/or pancreatic and/or prostate cancer
(Gleason score at least 7) at any age, and

= The affected relative is deceased, unable, or unwilling to be tested",
or

= Close blood relative (1st, 2nd, or 3rd degree) with a known founder
mutation in a BRCA1/2 gene, AND

e Rendering laboratory is a qualified provider of service per the Health Plan policy.

*First-degree relatives (parents, siblings, children); second-degree relatives (aunts,
uncles, grandparents, grandchildren, nieces, nephews and half-siblings); and third-
degree relatives (great-grandparents, great-aunts, great-uncles, and first cousins) on
the same side of the family.

** Note: Full gene sequencing of BRCA1/2 is authorized if no founder mutations are
detected by 81212 and the individual meets the criteria above. "®

"Testing of unaffected individuals should only be considered when an affected family
member is unavailable for testing due to the significant limitations in interpreting a
negative result.
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BRCA Known Familial Mutation Analysis

Requires:

: : Procedure Prior- Lab Procedure
Procedure(s) covered by this policy: Code(s) authorization* Restrictionst
BRCA:'L Known Familial Mutation 81215 Yes No
Analysis
BRCA? Known Familial Mutation 81217 Yes No
Analysis

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is Hereditary Breast and Ovarian Cancer?

e Hereditary breast and ovarian cancer (HBOC) is an inherited form of cancer
characterized by:*?
o Personal history of breast cancer at a young age (typically under age 50)
Personal history of two primary breast cancers
Personal history of both breast and ovarian cancer
Personal history of a triple negative breast cancer (ER-, PR-, HER2-)
Personal history of ovarian/fallopian tube/primary peritoneal cancer
Multiple cases of breast and/or ovarian cancer in a family
Personal or family history of male breast cancer
Personal or family history of pancreatic cancer with breast or ovarian
cancer
0 Previously identified BRCA1/2 mutation in the family
o0 Any of the above with Ashkenazi Jewish ancestry
e Up to 10% of all breast cancer and 15% of all ovarian cancer is associated with
an inherited gene mutation, with BRCA1/2 accounting for about 20-25% of all
hereditary cases. *°
e About 1 in 400 people in the general population has a BRCA1/2 mutation. The
prevalence of mutations is higher in people of Norwegian, Dutch or Icelandic
ethnicity."* The prevalence of BRCA mutations varies among African Americans,
Hispanics, Asian Americans, and non-Hispanic whites.®
e About 1 in 40 people of Ashkenazi Jewish ancestry has a BRCA1/2 mutation.
The majority of the risk in the Ashkenazi Jewish population is associated with
three common founder mutations, two of which are in the BRCA1 gene and one
in the BRCA2 gene."®’ These three mutations account for 98-% of identified
mutations in the Ashkenazi Jewish population.®
e People with a BRCA mutation have an increased risk of breast cancer (40-80%),
ovarian cancer (11-40%), male breast cancer (1-10%), prostate cancer (up to
39%), pancreatic cancer (1-7%), and several other types of cancer. Individuals
with a BRCA2 mutation may also be at an increased risk for melanoma.*
Screening and prevention options are available to specifically address the
increased risk of these cancers in a person with a BRCA mutation.*

O O0O0O0O00O0
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e BRCA mutations are inherited in an autosomal dominant manner. Children of an
affected individual have a 50% risk to inherit the susceptibility gene.* The risk for
breast and ovarian cancer varies among family members and between families.

e Other inherited cancer syndromes that can include breast cancer are Li-
Fraumeni syndrome (TP53 gene), Cowden syndrome (PTEN), Hereditary Diffuse
Gastric Cancer syndrome (CDH1), and Peutz Jeghers syndrome (STK11).
Additionally, other genes that can increase the risk for breast cancer are ATM,
CHEK2, and PALB2." "®

Test Information

e Four types of BRCA testing are available. Each may be appropriate for different
clinical situations.

e Known familial mutation analysis looks for a specific mutation in either the
BRCAL1/2 gene previously identified in a family member.

o0 This test is appropriate for those who have a known BRCA mutation in the
family AND are not Ashkenazi Jewish.

o lItis important to note that founder mutation testing may be appropriate for
those with Ashkenazi Jewish ancestry, even with a known familial
mutation, since these mutations are common enough that multiple
mutations can be found in the same Ashkenazi Jewish individual or family.
If the familial mutation is not one of the three Ashkenazi Jewish mutations,
then known familial mutation analysis for that mutation should be
performed in addition to the founder mutation panel.*’

e Other testing options (see related summaries for details):

0 Ashkenazi Jewish founder mutations

o Full sequence testing

o0 Deletion/duplication analysis

Guidelines and Evidence

The National Comprehensive Cancer Network ( 2015)’ evidence and consensus-
based guidelines include recommendations for those with a known mutation in the
family. These recommendations are category 2A, defined as "lower-level evidence with
uniform NCCN consensus."
e Based on these guidelines, and the recommendations of the National Society of
Genetic Counselors (2013) 8, known familial mutation analysis is appropriate for
non-Ashkenazi Jewish individuals from a family with a known BRCA1/2 mutation.

Criteria

e Genetic Counseling:
o0 Pre- and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy),”*° AND
e Previous Genetic Testing:
0 No previous full sequence testing or deletion/duplication analysis, AND
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Known family mutation in BRCA1/2 identified in 1%, 2" | or 3" degree relative(s),
AND

Age 18 years or older, AND

Rendering laboratory is a qualified provider of service per the Health Plan policy.
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BRCA1/2 Deletion/Duplication Analysis

Procedure Prior-

Requires:

Lab Procedure

Procedure(s) covered by this policy: Code(s) authorization* Restrictionst
BRCA1/2 Deletion/Duplication Analysis 81213 Yes Yes
BRCA1/2 Full Sequencing and

Deletion/Duplication Analysis 81162 Yes Yes
(Combined)

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing

procedure(s).

What Is Hereditary Breast and Ovarian Cancer?

e Hereditary breast and ovarian cancer (HBOC) is an inherited form of cancer

characterized by %

o Personal history of breast cancer at a young age (typically under age 50)

Personal history of two primary breast cancers
Personal history of both breast and ovarian cancer

Multiple cases of breast and/or ovarian cancer in a family
Personal or family history of male breast cancer

O O0O0O0O00O0

cancer
0 Previously identified BRCA1/2 mutation in the family
o Any of the above with Ashkenazi Jewish ancestry

Personal history of a triple negative breast cancer (ER-, PR-, HER2-)
Personal history of ovarian/fallopian tube/primary peritoneal cancer

Personal or family history of pancreatic cancer with breast or ovarian

e Up to 10% of all breast cancer and 15% of all ovarian cancer is associated with
an inherited gene mutation, with BRCA1/2 accounting for about 20-25% of all

hereditary cases.>**°

e About 1 in 400 people in the general population has a BRCA1/2 mutation. The
prevalence of mutations is higher in people of Norwegian, Dutch or Icelandic
ethnicity."* The prevalence of BRCA mutations varies among African Americans,

Hispanics, Asian Americans, and non-Hispanic whites.®

e About 1in 40 people of Ashkenazi Jewish ancestry have a BRCA1/2 mutation.
The majority of the risk in the Ashkenazi Jewish population is associated with

three common founder mutations, two of which are in the BRCA1 gene and one
in the BRCA2 gene. ' These three mutations account for 98% of identified
mutations in the Ashkenazi Jewish population.*

People with a BRCA mutation have an increased risk of breast cancer (40-80%),
ovarian cancer (11-40%), male breast cancer (1-10%), prostate cancer (up to
39%), pancreatic cancer (1-7%), and several other types of cancer. Individuals
with a BRCA2 mutation may also be at an increased risk for melanoma*
Screening and prevention options are available to specifically address the
increased risk of these cancers in a person with a BRCA mutation.*
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e BRCA mutations are inherited in an autosomal dominant manner. Children of an
affected individual have a 50% risk to inherit the susceptibility gene.* The risk for
breast and ovarian cancer varies among family members and between families.

e Other inherited cancer syndromes that can include breast cancer are Li-
Fraumeni syndrome (TP53 gene), Cowden syndrome (PTEN), Hereditary Diffuse
Gastric Cancer syndrome (CDH1), and Peutz Jeghers syndrome (STK11).
Additionally, other genes that can increase the risk for breast cancer are ATM,
CHEK2, and PALB2.""®

Test Information

e Four types of BRCA testing are available. Each may be appropriate for different
clinical situations.

o Deletion/duplication analysis looks for large rearrangements,
duplications, and deletions in the BRCA1/2 genes. When a full sequence
analysis is negative, reflex deletion/duplication analysis may be covered.
Attestation of a negative full sequence result is required.

e Other testing options (see related summaries for details):

0 Ashkenazi Jewish founder mutation testing

o Known familial mutation analysis

o Full sequence testing

Guidelines and Evidence

e The National Comprehensive Cancer Network (2015)7 guidelines state that:
"Comprehensive genetic testing includes full sequencing of BRCA1/2 and
detection of large genomic rearrangements.”

e The National Society of Genetic Counselors (2013) 8 guidelines also state
that: "[For patients with negative sequencing results], it may be appropriate to
request additional analysis to detect large genomic rearrangements in both
BRCA1 and BRCA2 genes." In non-Ashkenazi Jewish individuals: If no mutation
or inconclusive results are reported after sequence analysis, testing for large
deletions/duplications in BRCA1/2 should be considered. 1,7,8

e Frequency of gene rearrangements is reviewed in a 2010 study by Stadler et al:®

0 "Genomic rearrangements in the BRCA1 gene are found in 1.3-5.1% of
families with histories highly suggestive of an inherited predisposition,
accounting for 8-19% of all BRCA1 mutations."

0 "The prevalence of genomic rearrangements in the BRCA2 gene appears
to be lower, with such alterations accounting for 0-11% of all BRCA2
mutations."

e In their series of 108 patients with a qualifying history and negative results from
BRCA1/2 sequencing, none had mutations found by rearrangement testing. The
authors conclude: "Major gene rearrangements involving the BRCA1/2 genes
appear to contribute little to the burden of inherited predisposition to breast and
ovarian cancer in the Ashkenazim."
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e Jackson et al 201410 addresses the characteristics of individuals who are more
likely to have a large rearrangements in BRCA1/2:

Latin American/Caribbean ancestry

Number of first-degree relatives with breast cancer (1 or more)

Younger age at first breast cancer diagnosis (average age of 39.8 years)

More likely to have ER- and PR- breast cancers

More likely to have more two breast cancers as well as ovarian cancer

More likely to have infiltrating ductal carcinoma with ductal carcinoma in situ
features

Criteria

e Genetic Counseling:
0 Pre- and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), "' AND
e Previous Genetic Testing:
0 No previous BRCA deletion/duplication analysis, and
0 Meets criteria for full sequence analysis of BRCA1/2, and
o0 Previous BRCA1/2 sequencing, and no deleterious mutations foundt,
AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.

Notes:

e |f BRCAL/2 deletion/duplication analysis will be performed concurrently with
BRCAL1/2 gene sequencing, CPT code 81162 is likely most appropriate. See the
BRCA Sequencing policy for guidance.

e |f BRCA gene testing will be performed as part of an expanded hereditary cancer
syndrome panel, please also see that policy for guidance.
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BRCA Sequencing

Requires:

Procedure(s) covered by this Procedure Prior- Lab Procedure
policy: Code(s) authorization* Restrictionst
BRCA1/2 Sequencing 81211 Yes Yes
BRCA1 Sequencing 81214 Yes Yes
BRCA2 Sequencing 81216 Yes Yes
BRCA 1/2 Full Sequencing and

Deletion/Duplication Analysis 81162 Yes Yes
(Combined)

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is Hereditary Breast and Ovarian Cancer?

Hereditary breast and ovarian cancer (HBOC) is an inherited form of cancer

characterized by'?:

o0 Personal history of breast cancer at a young age (typically under age 50)
Personal history of two primary breast cancers
Personal history of both breast and ovarian cancer
Personal history of a triple negative breast cancer (ER-, PR-, HER2-)
Personal history of ovarian/fallopian tube/primary peritoneal cancer
Multiple cases of breast and/or ovarian cancer in a family
Personal or family history of male breast cancer
Personal or family history of pancreatic cancer with breast or ovarian
cancer

o0 Previously identified BRCA1/2 mutation in the family

o0 Any of the above with Ashkenazi Jewish ancestry
Up to 10% of all breast cancer and 15% of all ovarian cancer is associated with
an inherited gene mutation, with BRCA1/2 accounting for about 20-25% of
all hereditary cases.>*®

O O0OO0O0OO0O0O0

e About 1 in 400 people in the general population has a BRCA1/2 mutation. The

prevalence of mutations is higher in people of Norwegian, Dutch or Icelandic
ethnicity."* The prevalence of BRCA mutations varies among African Americans,
Hispanics, Asian Americans, and non-Hispanic whites.®

e About 1 in 40 people of Ashkenazi Jewish ancestry has a BRCA1/2 mutation.
The majority of the risk in the Ashkenazi Jewish population is associated with
three common founder mutations, two of which are in the BRCA1 gene and one

in the BRCA2 gene. ' These three mutations account for 98% of identified
mutations in the Ashkenazi Jewish population.*

People with a BRCA mutation have an increased risk of breast cancer (40-80%),
ovarian cancer (11-40%), male breast cancer (1-10%), prostate cancer(up to
39%), pancreatic cancer(1-7%), and several other types of cancer. Individuals

with a BRCA2 mutation may also be at an increased risk for melanoma.*
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Screening and prevention options are available to specifically address the
increased risk of these cancers in a person with a BRCA mutation.*

e BRCA mutations are inherited in an autosomal dominant manner. Children of an
affected individual have a 50% risk to inherit the susceptibility gene.* The risk for
breast and ovarian cancer varies among family members and between families.

e Other inherited cancer syndromes that can include breast cancer are Li-
Fraumeni syndrome (TP53 gene), Cowden syndrome (PTEN), Hereditary Diffuse
Gastric Cancer syndrome (CDH1), and Peutz Jeghers syndrome (STK11).
Additionally, other genes that can increase the risk for breast cancer are ATM,
CHEK2, and PALB2."%®

Test Information

e Four types of BRCA testing are available. Each may be appropriate for different
clinical situations.

e Full sequence analysis of BRCA1/2 genes looks at all of the coding regions of
the BRCA1/2 genes, and often includes analysis of five common BRCA1/2 gene
duplications and deletions.

0 When full sequence analysis is negative, reflex deletion/duplication
analysis is recommended ®°. Attestation of a negative full sequence result
is required.

o Full sequence testing is typically appropriate as an initial test for people
who meet criteria (see Guidelines below) and do NOT have Ashkenazi
Jewish ancestry.*®

e Other testing options (see related summaries for details):

0 Ashkenazi Jewish founder mutation testing

Known familial mutation

Deletion/duplication analysis

Cancer Multigene Panels- BRCA1/2 gene testing is also available in the

form of multigene panels for individuals with a personal and/or family

history of cancer suggestive of more than one hereditary cancer
syndrome.

(elNelNe]

Guidelines and Evidence

e The National Comprehensive Cancer Network (NCCN, 2016)° evidence and
consensus-based guidelines address test indications for those with a personal
history of HBOC-related cancers, those with a known mutation in the family, and
unaffected individuals with a family history of HBOC-related cancer.

0 Based on these guidelines, and the recommendations of the National
Society of Genetic Counselors (2013),2 BRCA sequence analysis is
appropriate in individuals with a personal and/or family history of cancer
when any of the following criteria are met:

= Personal history of breast cancer plus one or more of the following
in non-Ashkenazi Jewish individuals:
e Diagnosed at age 45 years or younger; OR
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Diagnosed at age 50 or younger with at least one close
blood relative with breast cancer diagnosed at any age, OR
Diagnosed at age 60 years or younger with a triple negative
(ER-, PR-, HER2-) breast cancer; OR

Two breast primaries when the first breast cancer diagnosis
occurred at age 50 or younger; OR

Diagnosed at any age with at least one close blood

relative” with breast cancer diagnosed at age 50 years or
younger and/or at least one close blood relative” diagnosed
with epithelial ovarian, fallopian tube or primary peritoneal
cancer at any age; OR

Diagnosed at any age with two or more close blood
relatives* with breast cancer at any age; OR

Diagnosed at 50 or younger with at least one close blood
relative* with pancreatic cancer or prostate cancer (Gleason
score at least 7)

Diagnosed at any age with two or more close blood
relatives* with pancreatic cancer or prostate cancer
(Gleason score at least 7) at any age; OR

Diagnosed at age 50 years or younger with an unknown or
limited** family history; OR

Close male relative” with breast cancer

= Personal history of epithelial ovarian/fallopian tube/primary
peritoneal cancer (without history of breast cancer).

= Personal history of male breast cancer

= Personal history of pancreatic cancer or prostate cancer (Gleason
score at least 7) at any age with at least one close blood
relative” with ovarian cancer at any age or breast cancer <50 years
or two close blood relatives with breast and/or pancreatic or
prostate cancer (Gleason score at least 7) at any age

= Family history only, no personal diagnosis of cancer plus either one
of the following:

First- or second- degree blood relative meeting any of the
above criteria OR

Third-degree blood relative with breast and/or ovarian
cancer AND 2 or more close blood relatives” with breast
cancer (at least one diagnosed at or before age 50) and/or
ovarian, primary peritoneal, or fallopian tube cancer.

NCCN states "Testing of unaffected individuals should only
be considered when an appropriate affected family member
is unavailable for testing." They caution that the significant
limitations in interpreting results from unaffected relatives
must be discussed.

= Ashkenazi Jewish women who are negative for founder mutation
testing, and have a high pre-test probability of carrying a BRCA
mutation.®®
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o 'Close blood relatives include: first-degree relatives (parents, siblings,
children); second-degree relatives (aunts, uncles, grandparents,
grandchildren, nieces, nephews and half-siblings); and third-degree
relatives (great-grandparents, great-aunts, great-uncles, and first cousins)
on the same side of the family.

o **Limited family history is defined as “fewer than two first- or second-
degree female relatives having lived beyond age 45 in either lineage.

0 These recommendations are Category 2A, defined as "lower-level
evidence with uniform NCCN consensus."

e The U.S. Preventive Services Task Force (USPSTF, 2013) recommendations
address women who do not have a personal history of breast and/or ovarian
cancer, but rather have a family history of these cancer types.*° The USPSTF
guideline recommends:

o0 "That primary care providers screen women who have family members
with breast, ovarian, tubal (fallopian tube), or peritoneal cancer with 1 of
several screening tools designed to identify a family history that may be
associated with an increased risk for potentially harmful mutations in
breast cancer susceptibility genes (BRCA1/2). Women with positive
screening results should receive genetic counseling and, if indicated after
counseling, BRCA testing."

0 The USPSTF considers this a Grade B recommendation: "The USPSTF
found at least fair evidence that [the service] improves important health
outcomes and concludes that benefits outweigh harms."”

o0 The USPSTF guidelines no longer make explicit recommendations as to
who should have BRCA1/2 gene testing -- only genetic counseling. In
general, women identified as high risk by these screening tools have one
or more of the following characteristics:**

= Afirst or second degree relative with breast cancer before 50 years
old

= Afirst or second degree relative with ovarian cancer

= Afirst or second degree relative with bilateral/multifocal breast
cancer

= Afirst or second degree male relative with breast cancer

= Afirst or second degree relative with both breast and ovarian
cancers

= Two or more relatives (first, second, third degree) with breast
and/or ovarian cancer

= Two or more relatives (first, second, third degree) with breast
and/or prostate/pancreatic cancer

= Presence of Ashkenazi Jewish ancestry with any of the above

n6

Criteria

e Genetic Counseling:
0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), >®%'? AND
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e Previous Genetic Testing:
0 No previous full sequencing of BRCA1/2, and
o No known mutation identified by previous BRCA analysis, AND
e Age 18 years or older, AND
 Diagnostic Testing for Symptomatic Individuals: °
o Personal History:
= Female with breast cancer diagnosis <45 years of age, and/or
= Two breast primary tumors with first diagnosis <50 years of age
and second diagnosis at any age (ipsilateral or bilateral), and/or
= Diagnosed <60 years of age with estrogen receptor negative,
progesterone receptor negative, and HER2 negative (triple
negative) breast cancer and/or
= Diagnosed <50 years of age with a limited family history (NCCN
provides this guidance regarding limited family history: “individuals
with limited family history, such as fewer than two first- or second-
degree female relatives having lived beyond 45 in either lineage,
may have an underestimated probability of a familial mutation”),
and/or
= Male with breast cancer at any age, and/or
= Epithelial ovarian, fallopian tube, or primary peritoneal cancer
diagnosis at any age, OR
o Personal & Family History Combination:®
= Diagnosed <50 years of age with at least one close blood relative
with breast cancer diagnosed at any age, and/or
= Diagnosed <50 years of age with at least one close blood relative
with pancreatic cancer or prostate cancer (Gleason score at least
7), diagnosed at any age, and/or
= |Initial breast cancer diagnosis at any age and one or more of the
following:
e Breast cancer in at least 1 close blood relative (first-,
second-, or third- degree) <50 years of age, and/or
e Epithelial ovarian, fallopian tube, or primary peritoneal
cancer in at least 1 close blood relative (first-, second-, or
third- degree) at any age, and/or
e At least 2 close blood relatives (first-, second-, or third-
degree on same side of family) with breast cancer at any
age, or
e At least 2 close blood relatives (first-, second-, or third-
degree on same side of family) with pancreatic cancer or
prostate cancer (Gleason score at least 7) at any age, and/or
e Male close blood relative (first-, second-, or third- degree)
with breast cancer, and/or
= Personal history of pancreatic cancer or prostate cancer (Gleason
score at least 7) at any age with 21 close blood relatives (on the
same side of the family) with ovarian cancer at any age or breast
cancer <50 years or two close blood relatives with breast and/or
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pancreatic and/or prostate cancer (Gleason score at least 7) at any
age, OR
e Predisposition Testing for Presymptomatic/Asymptomatic Individuals
o Non-Ashkenazi Jewish descent, and one or more of the following: **°
= Afirst or second degree relative with breast cancer at age 45 or
younger, or
= Afirst or second degree relative with two primary breast cancers,
with the first diagnosis occurring at age 50 or younger, or
= Afirst or second degree relative with a triple negative breast cancer
(ER-, PR-, her2-) occurring at age 60 or younger, or
= Afirst or second degree relative with ovarian/fallopian tube/primary
peritoneal cancer at any age, or
= Afirst or second degree relative with male breast cancer at any
age, or
= A combination of two or more first or second degree relatives on
the same side of the family with breast cancer, one of whom was
diagnosed at age 50 or younger, or
= A combination of three or more first or second degree relatives on
the same side of the family with breast cancer regardless of age at
diagnosis, or
= A combination of both breast and ovarian/fallopian tube/primary
peritoneal cancer among two or more first or second degree
relatives on the same side of the family, or
= Afirst or second degree relative with both breast and
ovarian/fallopian tube/primary peritoneal cancer at any age, or
= A combination of three or more first or second degree relatives on
the same side of the family with breast or ovarian/fallopian
tube/primary peritoneal cancer AND pancreatic or prostate
(Gleason score =7) cancer at any age, or
= Ashkenazi Jewish woman who is negative for founder mutation
testing, and has a high pre-test probability of carrying a BRCA
mutation” 8 AND
0 Unaffected member is the most informative person to test. All affected
family members are deceased, or all affected family members have been
contacted and are unwilling to be tested, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.

"First-degree relatives (parents, siblings, children); second-degree relatives (aunts,
uncles, grandparents, grandchildren, nieces, nephews and half-siblings); and third-
degree relatives (great-grandparents, great-aunts, great-uncles, and first cousins) on
the same side of the family.

"Lab Testing Restrictions: Testing is authorized after no mutations detected with
founder mutation testing

Notes:
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These criteria may only be applied to a single BRCA sequencing CPT code as
defined in the table at the beginning of this policy.

If BRCA gene testing will be performed as part of an expanded hereditary cancer
syndrome panel, please also see that policy for guidance.
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BRCA Sequencing for Olaparib
Response

Requires:
Prior- . Lab Procedure
authorization Restrictions’

Procedure
Procedure covered by this policy: Code(s)

BRCA1/2 Sequencing and

DeIetion/Du?Iication Analysis 81162 Yes Yes
(Combined)

BRCA1 Sequencing 81214 Yes No
BRCA1/2 Sequencing® 81211 Yes No
BRCA 2 Sequencing 81216 Yes No

BRCA1/2 Ashkenazi Jewish Founder

Mutation Analysis 81212 Yes No
BRCAl_ Known Familial Mutation 81215 Yes No
Analysis
BRCA2_ Known Familial Mutation 81217 Yes No
Analysis
BRCAZ1/2 Deletion/Duplication Analysis® 81213 Yes Yes

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specific sequence to be followed or additional information is required and must be supplied by the lab
performing procedure(s) for full claim payment.

F- Includes BRACAnalysis CDx™

What Is BRCA Testing for Olaparib Response?

e The National Cancer Institute estimates approximately 21,290 women were
diagnosed with ovarian cancer and more than 67% are expected to die from this
cancer in 2015.*

e |tis estimated that approximately 15% of all ovarian cancer is associated with
hereditary BRCA mutations.? About 1 in 400 people in the general population has
a BRCA mutation.®

e A female who has an inherited (germline) mutation in a BRCA gene, has
approximately an 8.46 to 30-fold increased risk (approximately 11-39%) to
develop ovarian cancer before the age of 70. The baseline risk for ovarian cancer
in the general population is 1.3%.?

e BRCA genes are tumor suppressor genes, which means, that they help prevent
cells from growing and dividing too rapidly or in an uncontrolled way. They
encode proteins involved in repairing damaged DNA, thereby helping to maintain
the stability of the genetic information contained in the cells. If both copies of one,
or both, of these genes are mutated, the DNA repair process does not occur
properly and the damaged DNA can allow cells to grow and divide uncontrollably,
leading to the development of a tumor.*

e Poly (ADP-ribose) polymerase (PARP) is a family of proteins involved in a
number of cellular processes including DNA repair and programmed cell death.
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In the case of DNA repair, a PARP inhibitor will block the PARP from performing
its normal function of repairing damaged single-stranded DNA. If the damaged
single-stranded DNA persists through cell replication and cell division, double
stranded breaks in the DNA can occur.

e Olaparib (Lynparza™) is an oral PARP inhibitor manufactured by AstraZeneca.
This product is thought to act by prohibiting PARP from starting the DNA repair
process.’

e When PARRP is inhibited in individuals who have BRCA mutations, the proteins
encoded for by these genes will not be able to repair the double-stranded breaks,
so the cell will be overcome with damaged DNA and die. The cells that do not
contain a BRCA mutation will still be able to effectively repair any DNA damage
using other DNA repair methods and persevere even though PARP is inhibited.>

Test Information

e Four types of BRCA testing are available. Each may be appropriate depending
on the clinical situations.

o Full sequence analysis of BRCA1/2 genes, looks at all of the coding
regions of the BRCA1 and BRCAZ2 genes, and often includes analysis of
five common BRCAL gene duplications and deletions.

= This test is appropriate for those who meet criteria.
o Deletion/duplication analysis looks for large rearrangements,
duplications, and deletions in the BRCA1/2 genes.
= When a full sequence analysis fails to identify a mutation, reflex
deletion/duplication analysis may be covered.
= Attestation of a negative full sequence result is required for
coverage.

0 Ashkenazi Jewish founder mutation testing includes the three
mutations most commonly found in the Ashkenazi Jewish population:
187delAG and 5385insC in BRCA1 and 6174delT in BRCA2*

= Testing for these three most common mutations detects about 98%
of mutations in those with Ashkenazi Jewish ancestry.?

= This test is appropriate for those who meet criteria AND have
Ashkenazi Jewish ancestry.

o Known familial mutation analysis looks for a specific mutation in either

the BRCA1/2 gene previously identified in a family member.

= This test is appropriate for those who have a known BRCA
mutation in the family AND are not Ashkenazi Jewish.

= |tis important to note that founder mutation testing may be
appropriate for those with Ashkenazi Jewish ancestry, even with a
known familial mutation. Founder mutations are common enough
that multiple mutations can be found in the same Ashkenazi Jewish
individual or family.

= |f the individual is Ashkenazi Jewish and the familial mutation is not
one of the three Ashkenazi Jewish mutations, then known familial
mutation analysis for that mutation is appropriate in combination
with the founder mutation panel.?
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Guidelines and Evidence

e The U.S. Food and Drug Administration (FDA) approved Lynparza (olaparib)
with a companion diagnostic in December 2014: "Lynparza is a poly (ADP-
ribose) polymerase (PARP) inhibitor indicated as monotherapy in patients with
deleterious or suspected deleterious germline BRCA mutated (as detected by an
FDA-approved test) advanced ovarian cancer who have been treated with three
or more prior lines of chemotherapy."®”’

e BRACAnNalysis CDx, developed by Myriad Genetic Laboratories, was
approved by the FDA in 2014 as an in vitro diagnostic device: "BRACAnNalysis
CDx is an in vitro diagnostic device intended for the qualitative detection and
classification of variants in the protein coding regions and intron/exon boundaries
of the BRCA1 and BRCAZ2 genes using genomic DNA obtained from whole blood
specimens collected in EDTA. Single nucleotide variants and small insertions
and deletions (indels) are identified by polymerase chain reaction (PCR) and
Sanger sequencing. Large deletions and duplications in BRCAL1 and BRCAZ2 are
detected using multiplex PCR. Results of the test are used as an aid in
identifying ovarian cancer patients with deleterious or suspected deleterious
germline BRCA variants eligible for treatment with Lynparza (olaparib)."®

e The National Comprehensive Cancer Network (NCCN, 2015) guidelines for
ovarian cancer provide the following direction in regards to selection of olaparib
treatment: "For patients with deleterious germline BRCA-mutated (as detected by
an FDA-approved test or other validated test performed in a CLIA-approved
facility) advanced ovarian cancer who have been treated with three or more lines
of chemotherapy."’

Criteria

e Previous Testing:
o Full gene sequencing of BRCA1 and BRCA2 has not been previously
performed, AND
e Personal History:
o Advanced ovarian cancer, and
0 At least three prior lines of chemotherapy, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.
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Brugada Syndrome Known Familial
Mutation Analysis

Requires:

: : Procedure Prior- Lab Procedure
Procedure(s) covered by this policy:  Code(s) | Gljiilelireiong Restrictions'
SCNSA Known Familial Mutation 81403 Yes No
Analysis
SCNlE_% Known Familial Mutation 81403 Yes No
Analysis
CACNBZ Known Familial Mutation 81403 Yes No
Analysis
CACNAlC Known Familial Mutation 81479 Yes No
Analysis
GPDlI_' Known Familial Mutation 81479 Yes No
Analysis

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is Brugada Syndrome?

e Brugada syndrome (BrS) is an inherited channelopathy characterized by right
precordial ST elevation. This can result in cardiac conduction delays at different
levels, syncope and/or a lethal arrhythmia resulting in sudden cardiac death.

e Although the typical presentation of BrS is sudden death in a male in his 40s with
a previous history of syncope, BrS has been seen in individuals between the
ages of 2 days and 85 years', as well as females.?

e The diagnosis of BrS is based on ECG results, clinical presentation and family
history. A diagnosis of either type 1, 2 or 3 ECG results with a personal history of
fainting spells, ventricular fibrillation, self-terminating polymorphic ventricular
tachycardia, or electrophysiologic inducibility can help identify those at risk for
BrS. A family history of syncope, coved-type ECGs, or sudden cardiac death,
especially in an autosomal dominant inheritance pattern, can help aid in the
diagnosis.®*

e BrS has been associated with at least 13-16 different genes and >400
mutations,*>>” and is estimated to be seen in about 1 in 2000 individuals.
Approximately 65-75% of families with a clinical diagnosis of BrS do not test
positive for a mutation in one of the known genes, suggesting that there are other
genes that have not been identified.>”

0 SCNb5A is responsible for the majority of BrS cases (15-30%).

0 There are reports that CACNA1C and CACNB2B may account for up to
11% of cases of BrS. 2

o Each of the other genes comprise <5% of mutations in each case.
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e BrS has variable expression and incomplete penetrance. Approximately 25% of
gene positive individuals have an ECG diagnostic of BrS.** Additionally, 80%
individuals with a disease-causing mutation only present with symptoms when
challenged with a sodium channel blocker.*®

e BrSis found worldwide, but seems to have a higher incidence in Southeast Asia.
In countries such as Japan, the Philippines, Laos, and Thailand, a condition
called Sudden Unexplained Nocturnal Death syndrome (SUNDs) has been
associated with mutations in the SCN5A, suggesting that this condition is actually
Brugada Syndrome.'®*! In these countries, SUNDS is the second most common
cause of death of men under age 40 years.®

e BrSis inherited in an autosomal dominant inheritance pattern. This means that
an individual has a 50% chance of passing on a mutation to their children.
Additionally, parents and siblings of known carriers have a 50% chance of being
carriers of the same mutation. When a mutation in a child is not found in the
parents, it is assumed that there is a de novo mutation in the child. De novo
mutations are estimated to occur in approximately 1% of cases. * Siblings would
still need to be tested to rule out germline mutations. A DNA test for BrS should
be offered to the person who has the most obvious disease, as that individual will
more likely test positive than someone without disease. At this time, population
wide carrier screening for BrS is not recommended.’

Test Information

e Genetic confirmation of BrS can occur through sequence analysis and deletion
analysis of the commonly affected genes. Testing typically begins in an individual
in the family who has a clinical diagnosis of BrS. See the Brugada Syndrome
Sequencing summary for more information.

e Once a deleterious mutation is identified in a family member, at-risk relatives can
be tested for only that specific mutation. Testing by single site analysis is greater
than 99% accurate.

Guidelines and Evidence

e A 2011 expert consensus statement from the Heart Rhythm Society (HRS) and
the European Heart Rhythm Association (EHRA) recommends:

o0 “Comprehensive or BrS1 (SCN5A) targeted BrS genetic testing can be
useful for any patient in whom a cardiologist has established a clinical
index of suspicion for BrS based on examination of the patient's clinical
history, family history, and expressed electrocardiographic (resting 12-lead
ECGs and/or provocative drug challenge testing) phenotype.”

0 “Genetic testing is not indicated in the setting of an isolated type 2 or type
3 Brugada ECG pattern.”

0 “Mutation-specific genetic testing is recommended for family members and
appropriate relatives following the identification of the BrS-causative
mutation in an index case.”
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A 2013 expert consensus statement from the Heart Rhythm Society (HRS), the
European Heart Rhythm Association (EHRA), and the Asia Pacific Heart
Rhythm Society is silent on the role of genetic testing in diagnosis and
management.*?

Criteria

Genetic Counseling:
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
Previous Genetic Testing:
0 No previous genetic testing for Brugada Syndrome, AND
Diagnostic and Predisposition Testing:
o0 Brugada Syndrome family mutation identified in biologic relative(s), OR
Prenatal Testing:
o0 Brugada syndrome identified in biologic relative(s), AND
Rendering laboratory is a qualified provider of service per the Health Plan policy.
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Brugada Syndrome Multigene Panels

Requires:

Procedure Prior-
Procedure(s) covered by this policy: Code(s) authorization*
Brugada Syndrome Genetic Testing
(SCN5A and Variants) S3861 Yes N/A
SCN1B Sequencing 81404 Yes N/A
CACNB2 Sequencing 81406 Yes N/A
KCNH2 Sequencing 81406 Yes N/A
SCN5A Sequencing 81407 Yes N/A
CACNALC Sequencing 81479 Yes N/A
GPD1L Sequencing 81479 Yes N/A
KCNE3 Sequencing 81479 Yes N/A
KCNJ8 Sequencing 81479 Yes N/A
SCN3B Sequencing 81479 Yes N/A
Long QT Syndrome Gene Sequencing 81280 Yes N/A
Panel
Long QT Syndrome Gene
Deletion/Duplication Panel 81282 ves N/A

* - Clinical Review necessary prior to authorization for this procedure

What Is Brugada Syndrome?

e Brugada syndrome (BrS) is an inherited channelopathy characterized by right
precordial ST elevation. This can result in cardiac conduction delays at different
levels, syncope and/or a lethal arrhythmia resulting in sudden cardiac death.

e Although the typical presentation of BrS is sudden death in a male in his 40s with
a previous history of syncope, BrS has been seen in individuals between the
ages of 2 days and 85 years®, as well as females.?
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e The diagnosis of BrS is based on ECG results, clinical presentation and family
history. A diagnosis of either type 1, 2 or 3 ECG results with a personal history of
fainting spells, ventricular fibrillation, self-terminating polymorphic ventricular
tachycardia, or electrophysiologic inducibility can help identify those at risk for
BrS. A family history of syncope, coved-type ECGs, or sudden cardiac death,
especially in an autosomal dominant inheritance pattern, can help aid in the
diagnosis.>*

e BrS has been associated with at least 13-16 different genes and >400
mutations®*”, and is estimated to be seen in about 1 in 2000 individuals.
Approximately 65-75% of families with a clinical diagnosis of BrS do not test
positive for a mutation in one of the known genes, suggesting that there are other
genes that have not been identified.>”

0 SCNb5A is responsible for the majority of BrS cases (15-30%).

0 There are reports that CACNA1C and CACNB2B may account for up to
11% of cases of BrS. 2

o Each of the other genes comprise <5% of mutations in each case.

e BrS has variable expression and incomplete penetrance. Approximately 25% of
gene positive individuals have an ECG diagnostic of BrS.** Additionally, 80%
individuals with a disease-causing mutation only present with symptoms when
challenged with a sodium channel blocker.?°

e BrS is found worldwide, but seems to have a higher incidence in Southeast Asia.
In countries such as Japan, the Philippines, Laos, and Thailand, a condition
called Sudden Unexplained Nocturnal Death syndrome (SUNDs) has been
associated with mutations in the SCN5A, suggesting that this condition is actually
Brugada Syndrome.'®!! In these countries, SUNDS is the second most common
cause of death of men under age 40 years.®

e BrSis inherited in an autosomal dominant inheritance pattern. This means that
an individual has a 50% chance of passing on a mutation to their children.
Additionally, parents and siblings of known carriers have a 50% chance of being
carriers of the same mutation. When a mutation in a child is not found in the
parents, it is assumed that there is a de novo mutation in the child. De novo
mutations are estimated to occur in approximately 1% of cases. * Siblings would
still need to be tested to rule out germline mutations. A DNA test for BrS should
be offered to the person who has the most obvious disease, as that individual will
more likely test positive than someone without disease. At this time, population
wide carrier screening for BrS is not recommended.’

Test Information

e Commercial genetic testing is available for a number of genes shown to cause
Brugada syndrome. The composition of multigene panels will vary by laboratory.
e Testing will find a mutation in approximately 24-41% of individuals with clinical
diagnosis of Brugada syndrome.*?*3
e Other testing for Brugada Syndrome is available:
o Known Familial Mutation Analysis can be considered for individuals
with a known mutation in the family.
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0 Sequencing for SCN5A may be appropriate. SCN5A accounts for the
majority of Brugada Syndrome cases.

Guidelines and Evidence

e A 2011 expert consensus statement from the Heart Rhythm Society (HRS) and
the European Heart Rhythm Association (EHRA) recommends:®

o0 “Comprehensive or BrS1 (SCN5A) targeted BrS genetic testing can be
useful for any patient in whom a cardiologist has established a clinical
index of suspicion for BrS based on examination of the patient's clinical
history, family history, and expressed electrocardiographic (resting 12-lead
ECGs and/or provocative drug challenge testing) phenotype.”

0 “Genetic testing is not indicated in the setting of an isolated type 2 or type
3 Brugada ECG pattern.”

0 “Mutation-specific genetic testing is recommended for family members and
appropriate relatives following the identification of the BrS-causative
mutation in an index case.”

0 A 2013 expert consensus statement from the Heart Rhythm Society
(HRS), the European Heart Rhythm Association (EHRA), and the Asia
Pacific Heart Rhythm Society is silent on the role of genetic testing in
diagnosis and management.**

Criteria

e This test is considered investigational and/or experimental.

o Investigational and experimental (I&E) molecular and genomic (MolGen)
tests refer to assays involving chromosomes, DNA, RNA, or gene
products that have insufficient data to determine the net health impact,
which typically means there is insufficient data to support that a test
accurately assesses the outcome of interest (analytical and clinical
validity), significantly improves health outcomes (clinical utility), and/or
performs better than an existing standard of care medical management
option. Such tests are also not generally accepted as standard of care in
the evaluation or management of a particular condition.

o0 In the case of MolGen testing, FDA clearance is not a reliable standard
given the number of laboratory developed tests that currently fall outside
of FDA oversight and FDA clearance often does not assess clinical utility.

o The clinical utility of Brugada multigene panels has not been well
established. Mutations in SCN5A are responsible for 15-30% of cases of
Brugada Syndrome, making it the most common known genetic cause of
BrS. There are other genes associated with BrS, but mutations in each
gene account for <5% of cases of BrS, therefore incremental mutation
yield on a multi-gene panel is expected to be very low.5
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Brugada Syndrome Sequencing

Requires:

_ _ Procedure Prior- Lab Procedure
Procedure(s) covered by this policy: Code(s) authorization’ Restrictions’
SCN5A Sequencing 81407 Yes No
SCNS5A Deletion/Duplication Analysis 81479 Yes Yes

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is Brugada Syndrome?

Brugada syndrome (BrS) is an inherited channelopathy characterized by right
precordial ST elevation. This can result in cardiac conduction delays at different
levels, syncope and/or a lethal arrhythmia resulting in sudden cardiac death.
Although the typical presentation of BrS is sudden death in a male in his 40s with
a previous history of syncope, BrS has been seen in individuals between the
ages of 2 days and 85 years’, as well as females.?
The diagnosis of BrS is based on ECG results, clinical presentation and family
history. A diagnosis of either type 1, 2 or 3 ECG results with a personal history of
fainting spells, ventricular fibrillation, self-terminating polymorphic ventricular
tachycardia, or electrophysiologic inducibility can help identify those at risk for
BrS. A family history of syncope, coved-type ECGs, or sudden cardiac death,
especially in an autosomal dominant inheritance pattern, can help aid in the
diagnosis.®*
BrS has been associated with at least 16 different genes and >400 mutations®>"
’ and is estimated to be seen in about 1 in 2000 individuals. Approximately 65-
75% of families with a clinical diagnosis of BrS do not test positive for a mutation
in one of the known genes, suggesting that there are other genes that have not
been identified.>®

0 SCNb5A is responsible for the majority of BrS cases (15-30%).

0 There are reports that CACNA1C and CACNB2B may account for up to

11% of cases of BrS. 2

o Each of the other genes comprise <5% of mutations in each case.
BrS has variable expression and incomplete penetrance. Approximately 25% of
gene positive individuals have an ECG diagnostic of BrS.** Additionally, 80%
individuals with a disease-causing mutation only present with symptoms when
challenged with a sodium channel blocker.?°
BrS is found worldwide, but seems to have a higher incidence in Southeast Asia.
In countries such as Japan, the Philippines, Laos, and Thailand, a condition
called Sudden Unexplained Nocturnal Death syndrome (SUNDs) has been
associated with mutations in the SCN5A, suggesting that this condition is actually
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Brugada Syndrome. 1** In these countries, SUNDS is the second most common
cause of death of men under age 40 years.®

e BrSis inherited in an autosomal dominant inheritance pattern. This means that
an individual has a 50% chance of passing on a mutation to their children.
Additionally, parents and siblings of known carriers have a 50% chance of being
carriers of the same mutation. When a mutation in a child is not found in the
parents, it is assumed that there is a de novo mutation in the child. De novo
mutations are estimated to occur in approximately 1% of cases. * Siblings would
still need to be tested to rule out germline mutations. A DNA test for BrS should
be offered to the person who has the most obvious disease, as that individual will
more likely test positive than someone without disease. At this time, population
wide carrier screening for BrS is not recommended.’

Test Information

e Full sequence analysis of the SCN5A gene is available through a number of
commercial laboratories.
e Deletion/duplication testing for SCN5A is also available, and is typically done in
reflex to a negative result from full sequence analysis.
e Testing will find a mutation in approximately 15-30% of individuals with clinical
diagnosis of Brugada syndrome.®
e Other testing for Brugada Syndrome is available:
o Known Familial Mutation Analysis can be considered for individuals
with a known mutation in the family.
0 Multigene Panels can be considered, but is typically not recommended.

Guidelines and Evidence

e A 2011 expert consensus statement from the Heart Rhythm Society (HRS) and
the European Heart Rhythm Association (EHRA) recommends:®

o “Comprehensive or BrS1 (SCN5A) targeted BrS genetic testing can be
useful for any patient in whom a cardiologist has established a clinical
index of suspicion for BrS based on examination of the patient's clinical
history, family history, and expressed electrocardiographic (resting 12-lead
ECGs and/or provocative drug challenge testing) phenotype.” (Class lla)

0 “Genetic testing is not indicated in the setting of an isolated type 2 or type
3 Brugada ECG pattern.”

0 “Mutation-specific genetic testing is recommended for family members and
appropriate relatives following the identification of the BrS-causative
mutation in an index case.”

e A 2013 expert consensus statement from the Heart Rhythm Society (HRS), the
European Heart Rhythm Association (EHRA), and the Asia Pacific Heart
Rhythm Society is silent on the role of genetic testing in diagnosis and
management.*?
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Criteria
Brugada Syndrome Full Sequence Analysis of SCN5A

e Genetic Counseling:
0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:
0 No previous genetic testing for Brugada Syndrome, AND
e Diagnostic Testing for Symptomatic Individuals:
o Typel, 2, or 3 ECG results, and
Documented ventricular fibrillation, or
Self-terminating polymorphic ventricular tachycardia, or
A family history of sudden cardiac death, or
Coved-type ECGs in family members, or
Electrophysiologic inducibility, or
Syncope , or
Nocturnal agonal respiration (breaths that persist after cessation of
heartbeat),
OR
e Predisposition Testing for Presymptomatic/Asymptomatic Individuals:
o Biologic relative(s) (1%, 2", or 3" degree) diagnosed with BrS clinically,
and no family mutation identified, or
o Sudden death in biologic relative(1%, 2", or 3" degree), and
o Type 1 ECG changes, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.

O O0O0O0OO00O0

Brugada Deletion/Duplication Analysis of SCN5A

e Genetic Counseling:
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:(a)
o No mutation identified with Brugada Syndrome sequence analysis of
SCN5A, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.
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CADASIL Known Familial Mutation
Analysis

Requires:
Lab Procedure

Procedure Prior-

Procedure(s) covered by this policy: Code(s) authorization’ Restrictions’
NOTCH3 Known Familial Mutation

. Yes No
Analysis

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is CADASIL?

CADASIL (Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts
and Leukoencephalopathy) is an adult-onset form of cerebrovascular disease
There are no generally accepted clinical diagnostic criteria for CADASIL and
symptoms vary among affected individuals, however typical signs and symptoms
include:*?

o0 Stroke-like episodes before age 60 years

o Cognitive disturbance

o0 Psychiatric/behavioral abnormalities

o Migraine with aura

0 Recurrent seizures
Brain Magnetic Resonance Imaging (MRI) findings include T2-signal-
abnormalities in the white matter of the temporal pole and T2-signal-
abnormalities in the external capsule.'?
CADASIL is a rare disease. Cases have been reported worldwide with a
prevalence of 1 in 50,000 to 1 in 121,000 individuals, though this may be an
underestimate.’
CADASIL is thought to be the most common form of hereditary stroke and
vascular dementia in adults.
CADASIL is an autosomal dominant disease caused by mutations in the
NOTCH3 gene. Each offspring of an individual with CADASIL has a 50% chance
of inheriting the disease-causing mutation.
To date, NOTCHS is the only gene in which mutations are known to cause
CADASIL. NOTCHS3 encodes a transmembrane receptor that is primarily
expressed in vascular smooth-muscle cells, preferentially in small arteries.
Mutations in NOTCH3 generally increase or decrease the number of cysteine
residues in the extracellular domain of the protein, which then accumulate in
small arteries of affected individuals.! These accumulations are seen as granular
osmophilic material (GOM) deposits in the walls of affected vessels seen on
biopsy and are a pathologic hallmark of CADASIL.*
Management and treatment of individuals is generally symptomatic and
supportive.’?
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Test Information

e CADASIL is suspected in an individual with the clinical signs and MRI findings as
described above. A positive family history for stroke or dementia is also indicative
of disease in symptomatic individuals. However, a negative family history should
not exclude the diagnosis, as de novo mutations may occur.*

e In order to firmly establish a diagnosis of CADASIL, one or both of the following
is required:

o Documentation of characteristic deposits within small blood vessels by
skin biopsy.**

= Specificity of skin biopsy findings is high as the characteristic
deposits have not been documented in any other disorder.?
Specificity has been reported to range from 45%-100%.° Sensitivity
and specificity can be maximized by to >90% by immunostaining for
NOTCH3 protein.

o0 Documentation of a typical NOTCH3 mutation by genetic gene
sequencing.'

= Mutation detection may reach >95% in individuals with strong
clinical suspicion of CADASIL®. To date, all mutations in NOTCH3
causing CADASIL have been in exons 2-24.> Some laboratories
outside of the US offer tiered testing beginning with sequence
analysis of select exons followed by sequence analysis of the
remaining exons if a mutation is not identified. Other laboratories
offer only sequence analysis of the entire coding region. In the
United States, a limited number of laboratories offer CADASIL
testing and all perform full gene sequencing at the time of this
review.

= There is evidence of founder mutation in individuals from the
islands of Taiwan and Jeju as well as Finland and middle Italy.>®

e A correct diagnosis of CADASIL is important because the clinical course of
disease is different from individuals with other types of cerebral small-vessel
disease and proven therapies for stroke have not been validated in individuals
with CADASIL .2 However, no specific treatments for CADASIL exist.?

¢ No clear genotype-phenotype correlations exist for individuals with CADASIL and
symptoms can vary considerably even within families.?*

e Once a mutation in an affected individual has been identified, testing at risk
individuals in the family is possible (see CADASIL Testing- NOTCH3 Sequencing

policy).

Guidelines and Evidence

e No evidence-based U.S. testing guidelines have been identified.

e Evidence from one 2009 retrospective cohort study suggests that an adequate
skin biopsy for analysis of granular osmophilic material is a cost effective way to
determine a diagnosis of CADASIL in symptomatic individuals.® The authors
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suggest that biopsy results can be used to guide the decision for who should
have genetic testing, particularly in individuals with no known familial mutation or
from ethnic populations with no evidence of founder mutations.”

Patients with CADASIL should avoid anticoagulants, angiography, and smoking
to avoid disease-related complications, so clinical utility is represented.*?
Because of the risk for intracerebral hemorrhage, use of antiplatelets rather than
anticoagulants is considered for prevention of ischemic attacks. Statins are used
for treatment of hypercholesterolemia and antihypertensive drugs are used for
hypertension.®

A two-center cohort study found that blood pressure and hemoglobin Alc levels
were associated with cerebral mini bleeds in CADASIL patients.® Therefore,
controlling blood pressure and glucose levels may improve the clinical course of
the disease. It is also reasonable to control for high cholesterol and high blood
pressure given the high rate of ischemic stroke seen in CADASIL.?

Pescini et al (2012) published a scale to help guide clinicians in selecting patients
for NOTCHS3 genetic analysis due to a high probability of a CADASIL genetic
diagnosis. This scale assigns weighted scores to common features of CADASIL.
The authors state that their scale is “accurate with optimal sensitivity and
specificity values (96.7% and 74.2%, respectively); however, our results need to be
confirmed and further validated.”

Criteria

Genetic Counseling:
0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
Previous Genetic Testing:
0 No previous genetic testing for NOTCH3 mutations, AND
Predictive Testing:
o0 Member has a first-degree relative (i.e. parent, sibling, child) with an
identified NOTCH3 gene mutation, AND
Rendering laboratory is a qualified provider of service per the Health Plan policy.
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CADASIL Testing

Requires:
_ _ Procedure Prior- Lab Procedure

Procedure(s) covered by this policy: Code(s) authorization’ Restrictions’

NOTCH3 Targeted Sequencing Yes No

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is CADASIL?

e CADASIL (Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts
and Leukoencephalopathy) is an adult-onset form of cerebrovascular disease
There are no generally accepted clinical diagnostic criteria for CADASIL and
symptoms vary among affected individuals, however typical signs and symptoms
include:*?

0 Stroke-like episodes before age 60 years
o Cognitive disturbance

o Psychiatric/behavioral abnormalities

o Migraine with aura

0 Recurrent seizures

e Brain Magnetic Resonance Imaging (MRI) findings include T2-signal-
abnormalities in the white matter of the temporal pole and T2-signal-
abnormalities in the external capsule.*

e CADASIL is a rare disease. Cases have been reported worldwide with a
prevalence of 1 in 50,000 to 1 in 121,000 individuals, though this may be an
underestimate.’”

e CADASIL is thought to be the most common form of hereditary stroke and
vascular dementia in adults.

e CADASIL is an autosomal dominant disease caused by mutations in the
NOTCH3 gene. Each offspring of an individual with CADASIL has a 50% chance
of inheriting the disease-causing mutation.

e To date, NOTCH3 is the only gene in which mutations are known to cause
CADASIL. NOTCHS3 encodes a transmembrane receptor that is primarily
expressed in vascular smooth-muscle cells, preferentially in small arteries.
Mutations in NOTCH3 generally increase or decrease the number of cysteine
residues in the extracellular domain of the protein, which then accumulate in
small arteries of affected individuals.® These accumulations are seen as granular
osmophilic material (GOM) deposits in the walls of affected vessels seen on
biopsy and are a pathologic hallmark of CADASIL.*

¢ Management and treatment of individuals is generally symptomatic and
supportive.'?
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Test Information

e CADASIL is suspected in an individual with the clinical signs and MRI findings as
described above. A positive family history for stroke or dementia is also indicative
of disease in symptomatic individuals. However, a negative family history should
not exclude the diagnosis, as de novo mutations may occur.*

e In order to firmly establish a diagnosis of CADASIL, one or both of the following
is required:

o Documentation of characteristic deposits within small blood vessels by
skin biopsy.**

= Specificity of skin biopsy findings is high as the characteristic
deposits have not been documented in any other disorder.?
Specificity has been reported to range from 45%-100%.° Sensitivity
and specificity can be maximized by to >90% by immunostaining for
NOTCH3 protein.

o0 Documentation of a typical NOTCH3 mutation by genetic gene
sequencing.'

= Mutation detection may reach >95% in individuals with strong
clinical suspicion of CADASIL®. To date, all mutations in NOTCH3
causing CADASIL have been in exons 2-24.> Some laboratories
outside of the US offer tiered testing beginning with sequence
analysis of select exons followed by sequence analysis of the
remaining exons if a mutation is not identified. Other laboratories
offer only sequence analysis of the entire coding region. In the
United States, a limited number of laboratories offer CADASIL
testing and all perform full gene sequencing at the time of this
review.

= There is evidence of founder mutation in individuals from the
islands of Taiwan and Jeju as well as Finland and middle Italy.>®

e A correct diagnosis of CADASIL is important because the clinical course of
disease is different from individuals with other types of cerebral small-vessel
disease and proven therapies for stroke have not been validated in individuals
with CADASIL .2 However, no specific treatments for CADASIL exist.?

¢ No clear genotype-phenotype correlations exist for individuals with CADASIL and
symptoms can vary considerably even within families.?*

e Once a mutation in an affected individual has been identified, testing at risk
individuals in the family is possible (see CADASIL- NOTCH3 Known Familial
Mutation Analysis policy).

Guidelines and Evidence

e No evidence-based U.S. testing guidelines have been identified.

e Evidence from one 2009 retrospective cohort study suggests that an adequate
skin biopsy for analysis of granular osmophilic material is a cost effective way to
determine a diagnosis of CADASIL in symptomatic individuals.® The authors
suggest that biopsy results can be used to guide the decision for who should
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have genetic testing, particularly in individuals with no known familial mutation or
from ethnic populations with no evidence of founder mutations.®

e Patients with CADASIL should avoid anticoagulants, angiography, and smoking
to avoid disease-related complications, so clinical utility is represented.’?
Because of the risk for intracerebral hemorrhage, use of antiplatelets rather than
anticoagulants is considered for prevention of ischemic attacks. Statins are used
for treatment of hypercholesterolemia and antihypertensive drugs are used for
hypertension.®

e A two-center cohort study found that blood pressure and hemoglobin Alc levels
were associated with cerebral mini bleeds in CADASIL patients.® Therefore,
controlling blood pressure and glucose levels may improve the clinical course of
the disease. It is also reasonable to control for high cholesterol and high blood
pressure given the high rate of ischemic stroke seen in CADASIL.?

e Pescini et al (2012) published a scale to help guide clinicians in selecting patients
for NOTCHS3 genetic analysis due to a high probability of a CADASIL genetic
diagnosis. This scale assigns weighted scores to common features of CADASIL.
The authors state that their scale is “accurate with optimal sensitivity and
specificity values (96.7% and 74.2%, respectively); however, our results need to be
confirmed and further validated.”

Criteria

e Genetic Counseling:
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:
o0 No previous genetic testing for NOTCH3 mutations, AND
e Diagnostic Testing:
0 Member has ambiguous or indeterminate results from both MRI and skin
biopsy, and
0 A high index of suspicion remains for CADASIL diagnosis based on
clinical findings, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.
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Canavan Disease Testing

Procedure(s) covered by this Procedure Lab Procedure
policy: Code(s) authorization’ Restrictions’
ASPA Known Familial Mutation 81403 Yes No
Analysis

ASPA Targeted Mutation Analysis 81200 Yes No
ASPA Sequencing 81479 Yes Yes
ASPA Deletion/Duplication Analysis 81479 Yes Yes

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specific sequence to be followed or additional information is required and must be supplied by the lab
performing procedure(s) for full claim payment.

What Is Canavan Disease?

Canavan disease is a genetic disorder leading to progressive damage to the

brain’s nerve cells.*?

Signs and symptoms of Canavan disease usually begin in infancy and include:*
o Developmental delays (motor skills, learning disabilities, problems

sleeping)

Weak muscle tone (hypotonia)

Large head size (macrocephaly)

Abnormal posture
0 Seizures

Canavan disease is caused by changes, or mutations, to the ASPA gene.*

o ASPA helps make an enzyme called aspartoacylase.*

o0 This enzyme is essential to maintain the health of myelin, the nerve cells’
protective covering, by breaking down harmful compounds that would
otherwise degrade myelin.! The most significant of these compounds that
break down myelin is called N-acetylaspartic acid (NAA).

o Inthe absence of aspartoacylase, the myelin protective covering of the
nerve is eventually destroyed. Without this protective covering, nerve cells
malfunction and die.’

e Canavan disease is suspected when a patient presents with classic signs and
symptoms. Diagnosis is confirmed by biochemical and/or genetic testing.?
Biochemical tests analyze either NAA levels or aspartoacylase enzyme activity in
someone with suspected Canavan disease.

0 Affected individuals cannot break down NAA, so it accumulates in the
blood or urine.

o Affected individuals will have severely reduced or nonexistent
aspartoacylase enzyme activity.

e Canavan disease is most often found in Ashkenazi Jewish populations.?

o0 About 1 in 40 people of Ashkenazi Jewish descent are carriers for
Canavan disease.” Because of this relatively high carrier rate, population

O OO
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based screening in the Ashkenazi Jewish population is available. (see
Ashkenazi Jewish Carrier Screening).
o0 Between 1in 6,400 and 1 in 13,500 Ashkenazi Jews have the disease.’
o The prevalence among the general population is significantly lower.?
e Canavan disease does not usually allow survival beyond childhood.*
e Canavan disease is an autosomal recessive disorder, meaning that an affected
individual must inherit two ASPA gene mutations - one from each parent.*?

o Individuals with only one mutation are called carriers. Carriers do not show
symptoms of Canavan disease, but have a 50% chance of passing on the
mutation to their children who will also be carriers.

o If two unaffected carriers have children, each of their pregnancies has a 1
in 4 (25%) chance of being affected with Canavan disease.

Test Information

e Targeted mutation analysis is the most common genetic test for Canavan
disease. The panel looks for up to four of the most common mutations in the
ASPA gene linked to Canavan disease, including the Glu285Ala and Tyr231X
mutations, which account for 98% of all Ashkenazi Jewish cases.*® The panel
also includes the p.Ala305Glu mutation, which accounts for between 40% and
60% of all non-Ashkenazi Jewish cases.??

Sequence analysis looks for mutations across the entire coding region of the
ASPA gene. In addition to the more common mutations found in the Ashkenazi
Jewish population, sequencing is also able to find less common mutations found
in non-Ashkenazi Jews.?*® Sequence analysis has a detection rate of 87% in all
populations.?

Deletion/duplication analysis will find gene rearrangements that are too large
to be detected by sequencing. Large deletions in the ASPA gene have been
reported but are believed to be uncommon.? Therefore, deletion/duplication
analysis is unlikely indicated in most cases.

Once mutations have been identified in a symptomatic

individual, carrier testing can be performed on at-risk relatives using this same
targeted mutation panel or perhaps known familial mutation analysis for the
specific mutation identified in the affected individual.

If both members of a couple are carriers with identified

mutations, prenatal diagnosis of an at-risk pregnancy is possible using this same
targeted mutation panel or known familial mutation analysis for the specific
mutation(s) identified in the parents.

Guidelines and Evidence

e No US guidelines addressing the role of genetic testing in diagnosing Canavan
disease have been identified.

e Diagnosis relies upon demonstrated increased levels of N-acetylaspartic acid
(NAA) in the urine. Molecular genetic testing can be used for confirmation of the
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diagnosis and to help family planning by identifying individuals at risk of being
carriers.?

e A 2010 expert-authored review states the following regarding molecular genetic
testing for diagnostic purposes:?

0 The targeted mutation panel may be used to confirm a clinical and/or
biochemical diagnosis, especially if the patient has Ashkenazi Jewish
ancestry.

0 "Sequence analysis of the ASPA coding region is available on a clinical
basis for individuals in whom mutations were not identified by
targeted mutation analysis."

o "Deletion/duplication analysis. Exonic or whole-gene deletions are rare
in individuals with Canavan disease. The authors encountered two
individuals with complete deletion of the ASPA gene and two with partial
deletions. Deleted segments of various sizes of cDNA have been
reported.”

e The American College of Medical Genetics (ACMG, 2008) supports offering
carrier testing for Canavan disease to individuals of Ashkenazi Jewish descent
for the two common mutations. It is anticipated that the detection rate will be
~97%. This test should be offered to individuals of reproductive age,
preferentially prior to pregnancy, with genetic counseling performed by a
geneticist or genetic counselor. ACMG supports the testing of individuals of
Ashkenazi Jewish descent, even when their partner is non-Ashkenazi Jewish. In
this situation, testing would start with the individual who is Ashkenazi and reflex
back to the partner if necessary.*

e The American College of Obstetrics and Gynecologists (ACOG, 2009)
recommends that individuals who are considering a pregnancy or are pregnant
should consider testing if at least one member of the couple is Ashkenazi Jewish
or has a relative with Canavan disease. If the woman is pregnant, testing may
need to be conducted on both partners simultaneously in order to receive results
in a timely fashion. If one or both partners are found to be carriers of Canavan
disease, genetic counseling should be provided, and prenatal testing offered, if
appropriate.®

e Once a mutation is identified in the family, at-risk family members may be tested
for that mutation to determine whether they are carriers.?

e Mutation analysis can be used to test at-risk pregnancies when both parents
have a known mutation.?

Criteria
ASPA Known Familial Mutation Analysis

e Genetic Counseling:
0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:
0 No previous genetic testing of ASPA, AND
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e Carrier Screening for Asymptomatic Individuals:
o Known family mutation in ASPA in 1%, 2", or 3" degree biologic relative,
OR
e Prenatal Testing for At-Risk Pregnancies:
0 ASPA mutations identified in both biologic parents

ASPA Targeted Mutation Analysis for Common Mutations

e Genetic Counseling:
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:
0 No previous ASPA genetic testing, including AJ screening panels
containing targeted mutation analysis for Canavan disease, AND
e Diagnostic Testing or Carrier Screening:
0 Ashkenazi Jewish descent, regardless of disease status and N-
acetylaspartic acid (NAA) levels, OR
e Prenatal Testing for At-Risk Pregnancies:
0 ASPA Ashkenazi mutations identified in both biologic parents.

ASPA SequencingT

e Genetic Counseling:
o0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:
0 No previous ASPA gene sequencing and
o0 No known ASPA mutation in family, and
o0 No mutations or one mutation detected by common mutation panel,
AND
e Diagnostic Testing for Symptomatic Individuals:
0 Increased levels of N-acetylaspartic acid (NAA) in urine, and
o An individual age three to five months of age with a triad of hypotonia,
macrocephaly and head lag, or
o Failure to attain independent sitting, walking or speech, OR
e Testing for Individuals with Family History or Partners of Carriers:
o 1% 2" or 3" degree biologic relative with Canavan disease clinical
diagnosis, family mutation unknown, and testing unavailable, or
o Partner is monoallelic or biallelic for ASPA mutation, and
= Have the potential and intention to reproduce

"Lab Testing Restrictions: Full Sequence Analysis is authorized if no known ASPA
mutation in family, or no mutations or one mutation detected by common mutation
panel.
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Celiac Disease Testing

Requires:
Lab Procedure

Procedure(s) covered by this policy: Procedure Prior-

OLels[5IE) | authorization” | Restrictions'
HLA Typing 81376 No No
HLA Typing 81377 No No
HLA Typing 81382 No No
HLA Typing 81383 No No

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is Celiac Disease??

. Celialc4disease Is an immune-mediated disorder that mainly affects the digestive
tract.™

Symptoms include diarrhea, constipation, vomiting, abdominal pain and bloating,
growth problems, iron deficiency anemia, osteoporosis and other complications
of malabsorption.*™

Celiac disease affects infants, children, and adults and can present at any age. It
affects about 1 in every 100 people in the U.S.*?

Celiac is caused by exposure to dietary gluten (a protein molecule found in
wheat, barley and rye) in people who are predisposed based on their genetic
makeup.**

An initial diagnosis of celiac disease is highly suspected based on serologic
testing and is confirmed by finding characteristic changes on intestinal biopsy.
Intestinal biopsy remains the gold standard for making a diagnosis of celiac
disease.

Patients with certain medical conditions and relatives of people with celiac
disease are known to have an increased risk of developing the condition.?*

Test Information

e Two genetic markers are associated with celiac disease — HLA-DQ2 and HLA-
DQ8. These variants are present in about 30-40% of the general population, but
more than 99% of patients with celiac disease have one or more of these
variants®. If a person suspected of having celiac disease is found not to have one
of these markers, the diagnosis can be essentially excluded.?*

Guidelines and Evidence

e Consensus-based guidelines from the American Gastroenterological
Association (2006), the National Institutes of Health (2005), North American
Society for Pediatric Gastroenterology, Hepatology and Nutrition (2005) and
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the 2013 American College of Gastroenterology Practice Guidelines states
that HLA typing for celiac disease should be used in the following ways:**

0 Human leukocyte antigen DQ2/DQ8 testing should not be used routinely
in the initial diagnosis of CD. (strong recommendation, moderate level
of evidence)

o0 Human leukocyte antigen DQ2/DQ8 genotyping testing should be used to
effectively rule out the disease in selected clinical situations. (strong
recommendation, moderate level of evidence)

Criteria

Consideration for genetic testing for celiac-associated HLA variants DQ2 and DQS8 is

determined according to diagnostic guidelines from the American Gastroenterological
Association, NIH Consensus Development Conference Statement on Celiac Disease,
American College of Gastroenterology, and the North American Society for Pediatric

Gastroenterology, Hepatology and Nutrition.**

Testing may be considered in individuals who meet the following criterion:
e Celiac disease is in the differential diagnosis, but the individual has had
ambiguous or indeterminate results from serology and biopsy
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CellSearch Circulating Tumor Cell Count
for Breast Cancer Prognosis

Requires:
Procedure Prior

Procedure(s) covered by this policy: Code(s) authorization*

Investigational
86152 Yes and
Experimental

CELLSEARCH CTC Circulating Tumor
Cell Test

Investigational
CTC Physician Interpretation and Report | 86153 Yes and
Experimental

What Are Circulating Tumor Cells?

e Circulating tumor cells (CTCs) are cells whose source is unknown, but may have
broken away from tumor tissue and are circulating in the blood stream.*3
o0 They are rare in healthy individuals, but often present in people with

metastatic cancer.’

The presence of CTCs in breast cancer patients may predict metastasis of an

aggressive primary tumor.*?

e A 2004 study found that patients undergoing treatment for metastatic breast

cancer with >5 CTCs/7.5 mL had shorter progression-free survival (PFS) and

shorter overall survival (OS) than patients with <5 CTCs/7.5 mL.?

The results of these and other studies suggest that measuring CTCs could be a

useful prognostic tool for patients with metastatic breast cancer.

CTCs may be measured before the start of therapy, and then after each therapy

cycle (usually 4-5 weeks).?

Test Information

e The CellSearch® Circulating Tumor Cells Test measures CTC levels in the blood
of breast cancer patients to identify risk for distant metastasis.?

e The purpose of CellSearch is to distinguish normal cells from CTCs with
fluorescent nucleic acid dye.?

o] Result§4are generally reported at number of CTCs per 7.5 ml of whole
blood.”

¢ It has been reported that CellSearch correctly measures the levels of CTCs in
99.7% of breast cancer patients.*

e CellSearch was cleared by the FDA in 2004.*
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Guidelines and Evidence

e No US evidence-based guidelines for CellSearch are currently available or in
development.
e The American Society of Clinical Oncology (ASCO, 2016) states the following
regarding circulating tumor cells:®
0 “The clinician should not use circulating tumor cells to guide decisions on
adjuvant systemic therapy. Type: evidence based. Evidence quality:
intermediate. Strength of recommendation: strong.”

Criteria

e This test is considered investigational and/or experimental.

o0 Investigational and experimental (I&E) molecular and genomic (MolGen)
tests refer to assays involving chromosomes, DNA, RNA, or gene
products that have insufficient data to determine the net health impact,
which typically means there is insufficient data to support that a test
accurately assesses the outcome of interest (analytical and clinical
validity), significantly improves health outcomes (clinical utility), and/or
performs better than an existing standard of care medical management
option. Such tests are also not generally accepted as standard of care in
the evaluation or management of a particular condition.

o Inthe case of MolGen testing, FDA clearance is not a reliable standard
given the number of laboratory developed tests that currently fall outside
of FDA oversight and FDA clearance often does not assess clinical utility.
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Charcot-Marie-Tooth Neuropathy
Testing Panel

Requires:

Procedure Prior- Lab Procedure
Procedure(s) covered by this policy: Code(s) authorization Restrictions
DNM2 Sequencing 81479 Non-covered N/A
FGD4 Sequencing 81479 Non-covered N/A
HSPB8 Sequencing 81479 Non-covered N/A
MTMR2 Sequencing 81479 Non-covered N/A
NDRG1 Sequencing 81479 Non-covered N/A
PMP22 Deletion/Duplication Analysis 81324 Non-covered N/A
SBF2 Sequencing 81479 Non-covered N/A
TRPV4 Sequencing 81479 Non-covered N/A
YARS Sequencing 81479 Non-covered N/A
PMP22 Sequencing 81325 Non-covered N/A
GJB1 Sequencing 81403 Non-covered N/A
EGR2 Sequencing 81404 Non-covered N/A
LITAF Sequencing 81404 Non-covered N/A
HSPB1 Sequencing 81404 Non-covered N/A
MPZ Sequencing 81405 Non-covered N/A
PRX Sequencing 81405 Non-covered N/A
GDAP1 Sequencing 81405 Non-covered N/A
RAB7A Sequencing 81405 Non-covered N/A
NEFL Sequencing 81405 Non-covered N/A
MFN2 Sequencing 81406 Non-covered N/A
GARS Sequencing 81406 Non-covered N/A
LMNA Sequencing 81406 Non-covered N/A
FIG4 Sequencing 81406 Non-covered N/A
SH3TC2 Sequencing 81406 Non-covered N/A
GJB1 Deletion/Duplication Analysis 81479 Non-covered N/A

What Is Charcot-Marie-Tooth Neuropathy?

Charcot-Marie-Tooth neuropathy (CMT) is a group of inherited genetic conditions
characterized by chronic motor and sensory polyneuropathy.® Onset is typically before
30 years of age.” The key finding in CMT is symmetric, slowly progressive distal motor
neuropathy (feet and/or hands). This is expressed as distal muscle weakness/wasting
and atrophy with sensory loss, depressed reflexes and foot deformities

(including pes cavus and hammer toes).*
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The diagnosis of CMT is suspected based on clinical and family history, neurological
exam, and nerve conduction and EMG studies.! Acquired causes of neuropathy
including alcoholism, vitamin B12 deficiency, thyroid disease, diabetes mellitus, HIV
infection, and others, should be ruled out.*

Molecular genetic testing can be used to establish a specific diagnosis, which aids in
understanding the prognosis and risk assessment for family members.*

CMT is the most common inherited neurological disorder. The prevalence of all CMT
types is 1 in 3,300.

CMT is divided into five types based on EMG findings and mode of inheritance: CMT1,
CMT2, Dominant Intermediate CMT, CMT4, and CMT X.! Within each type, there are a
number of subtypes, distinguished by causative gene. Mutations in over 30 genes have
been linked to CMT.* Within a CMT type, specific subtypes are often distinguishable
only by genetic testing. For most types, there is one gene that accounts for a large
proportion of affected patients.*

CMT carl1 be inherited in an autosomal dominant, autosomal recessive, or an X-linked
manner.

Test Information

e The CMT Advanced Evaluation - Comprehensive is currently offered only by
Athena Diagnostics. The panel includes testing for mutations in 15 genes related
to CMT:?

0 Duplications/deletion analysis of PMP22

0 Deletion analysis of CX32 (GJB1)

0 Sequencing of PMP22, MPZ (P0), EGR2, CX32 (GJB1), NFL, GDAP1,
LITAF/SIMPLE, MFN2, Periaxin, SH3TC2, FIG4, RAB7, GARS, LMNA,
and HSPB1

e Detection rate for this panel is unknown.?

e |dentifying CMT subtype in a sporadic patient (no known family history) can be
difficult due to high new mutation rates.

Guidelines and Evidence

e Evidence-based guidelines from the American Academy of Neurology (2009)
recommend testing for CMT, but with a tiered approach:®

0 "Genetic testing should be conducted for the accurate diagnosis and
classification of hereditary neuropathies.” (level A recommendation =
"established as effective, ineffective or harmful (or established as
useful/predictive or not useful/predictive) for the given condition in the
specified population™)

0 "Genetic testing may be considered in patients with cryptogenic
polyneuropathy who exhibit a hereditary neuropathy phenotype. Initial
genetic testing should be guided by the clinical phenotype, inheritance
pattern, and electrodiagnostic features and should focus on the most
common abnormalities which are CMT1A duplication/HNPP deletion,
Cx32 (GJB1), and MFN2 mutation screening." (level C recommendation =
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"possibly effective, ineffective or harmful (or possibly useful/predictive or
not useful/predictive) for the given condition in the specified population”)
"There is insufficient evidence to determine the usefulness of routine
genetic testing in patients with cryptogenic polyneuropathy who do not
exhibit a hereditary neuropathy phenotype." (level U recommendation =
"data inadequate or conflicting; given current knowledge, treatment (test,
predictor) is unproven")

e Comprehensive CMT panels test almost known genes related to CMT
simultaneously, but this is not usually necessary or cost-effective, and therefore
not recommended.™?

e DiVincenzo et al. [2014] described their experience testing more than 17,000
patients for CMT using a commercially available comprehensive panel of 14
genes. Overall, they identified a mutation in 18.5% of patients. Notably they state
that “Among patients with a positive genetic finding in a CMT-related gene,
94.9% were positive in one of four genes ( PMP22 , GJB1 , MPZ , or MFN2).
The results of our study in a population in over 17,000 individuals support the
initial genetic testing of four genes ( PMP22 , GJB1 , MPZ , and MFN2 ) followed
by an evaluation of rarer genetic causes in the diagnostic evaluation of CMT.”

Criteria

CMT Advanced Evaluation - Comprehensive (Athena Diagnostics)

American Academy of Neurology guidelines recommend genetic testing that is “guided
by the clinical phenotype, inheritance pattern (if available), and electrodiagnostic
features (demyelinating and axonal).” The AAN does not support complete panels of all
known CMT genes, but rather recommends a stepwise evaluation method to improve
genetic screening efficiency.® Therefore, small panels of testing based on inheritance
pattern or electrodiagnostic features may be appropriate, but complete panels of all
known CMT genes are not covered.

e This test is considered investigational and/or experimental.

o

Investigational and experimental (I&E) molecular and genomic (MolGen)
tests refer to assays involving chromosomes, DNA, RNA, or gene
products that have insufficient data to determine the net health impact,
which typically means there is insufficient data to support that a test
accurately assesses the outcome of interest (analytical and clinical
validity), significantly improves health outcomes (clinical utility), and/or
performs better than an existing standard of care medical management
option. Such tests are also not generally accepted as standard of care in
the evaluation or management of a particular condition.

In the case of MolGen testing, FDA clearance is not a reliable standard
given the number of laboratory developed tests that currently fall outside
of FDA oversight and FDA clearance often does not assess clinical utility.
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Chromosomal Microarray Testing For
Developmental Disorders

Requires:

Procedure(s) covered by this Procedure Prior- Lab Procedure
policy: Code(s) authorization* Restrictionst
Chrorr'los.omal Microarray [BAC], 81228 Yes No
Constitutional

Chromos_omal Microarray [SNP], 81229 Yes No
Constitutional

Chrorr'los.omal Microarray [CGH], 53870 Yes No
Constitutional

Chromosomal Microarray 88271 Not Covered Not Covered

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Are Copy Number Variants in Developmental Disorders?

e Intellectual disability (ID) and congenital birth defects affect approximately 3-4%
of the general population.* Autism spectrum disorders (ASD), including pervasive
developmental delay (PDD), are also of increasing concern, with recent CDC
incidence figures estimating 1 in 155 affected children.?

e The etiology of these developmental disorders is complex. Some developmental
problems may be caused by environmental factors, such as injury and infection.
However, genetic causes also play a significant role.*?

e A causative explanation can be determined in about 40-60% of patients with ID?
and at over 30% of patients with ASD.? Identifying an underlying genetic cause in
these patients may:**

e Provide diagnostic and prognostic information

o Improve health screening and prevention for some conditions

o Allow for testing of family members and accurate recurrence risk
counseling

o Empower the patient and family to acquire needed services and support

e Small deletions and duplications of genetic material account for a significant
proportion of developmental disorders without a clear etiology based on clinical
findings. These changes are called "copy number variants" (CNVs). CNVs are
detected using chromosomal microarray (CMA) testing. CMA is known by several
names including array-comparative genomic hybridization (aCGH) and single-
nucleotide polymorphism arrays (SNP-array).

e Diagnostic yield differs based on clinical presentation:

0 Approximately 10-19% of people with unexplained ID or developmental
delay (DD) will have CNVs.*”’
o A similar diagnostic yield for ASD is estimated at 7-10%.%®
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o0 About 13% of spontaneous pregnancy losses had CNVs identified in one
small prospective study.’

e If aunigue CNV is detected in a child, it is usually necessary to test both parents
to determine whether the CNV is inherited or a new (de novo) genetic change.
This information along with parental findings can be used to weigh the
possibilities of a benign vs. pathogenic variant. However, even with parental
studies, the clinical outcome may remain unclear.’ A de novo variant is more
likely to represent a pathologic abnormality.>®

Test Information

e Chromosomal microarray (CMA) testing generally works by fluorescently tagging
DNA from a patient test sample with one color and combining it with a control
sample tagged in a different color. The two samples are mixed and then added to
the array chip, where they compete to hybridize with the DNA fragments on the
chip. By comparing the test sample versus the control, computer analysis can
determine where genetic material has been deleted or duplicated in the patient.

e There are a growing number of CMA testing platforms, including non-chip based
applications, which differ in approach and resolution. Testing guidelines do not
endorse one CMA over another. However, international consensus guidelines do
suggest that CMAs should have coverage better than that offered by a standard
karyotype (~5 Mb), and resolution of =400 kb throughout the genome.*

e CMAs include the subtelomeric regions and all known chromosome
microdeletion syndrome regions, such as those for 22q11.2 (DiGeorge)
syndrome, Williams syndrome (7p11.2), and Smith-Magenis syndrome
(17p11.2). Therefore, subtelomeric and disease-specific FISH tests are not
needed in parallel with CMA, or as follow-up to normal CMA results.

e In contrast to typical chromosome analysis, CMA testing does not require
dividing cells in culture. This makes testing possible in samples that may be
difficult to culture, such as those from perinatal losses.

e While there are significant advantages of CMA over conventional karyotyping
with regard to resolution and yield, there are disadvantages as well. Limitations
of CMA include the inability to detect 1) balanced translocations or inversions, 2)
certain forms of polyploidy, 3) low level mosaicism, and 4) some marker
chromosomes. Additional disadvantages of CMA include the detection of CNVs
of uncertain clinical significance, the inability to differentiate free trisomies from
unbalanced Robertsonian translocations, and the high cost of testing as
compared to traditional karyotyping.?

Guidelines and Evidence

e The American College of Medical Genetics (ACMG, 2010) Professional
Practice and Guidelines Committee recommends CMA as a first-tier test for the
evaluation of "multiple anomalies not specific to a well-defined genetic syndrome,

© 2016 eviCore healthcare. All Rights Reserved. 160 of 557
400 Buckwalter Place Boulevard, Bluffton, SC 29910 (800) 918-8924 www.eviCore.com



javascript:;�
javascript:;�
javascript:;�

Lab Management Guidelines V2.1.2016

apparently non-syndromic developmental delay/intellectual disability, and autism
spectrum disorders."*

e The International Standard Cytogenomic Array Consortium (ISCA, 2010)
recommends offering CMA as a first-tier genetic test, in place of karyotype, for
patients with unexplained developmental delay/intellectual disability, autism
spectrum disorders, or birth defects.”

e The American College of Obstetricians and Gynecologists (ACOG, 2013)
and Society for Maternal Fetal Medicine (SMFM, 2013) joint committee opinion
on chromosomal microarray states that:*

0 "In cases of intrauterine fetal demise or stillbirth when further cytogenetic
analysis is desired, chromosomal microarray analysis on fetal tissue (i.e.
amniotic fluid, placenta, or products of conception) is recommended
because of the increased likelihood of obtaining results and improved
detection of causative abnormalities."

o “Limited data are available on the clinical utility of chromosomal
microarray analysis to evaluate first-trimester and second-trimester
pregnancy losses; therefore, this is not recommended at this time.”

Criteria

e Genetic Counseling:
0 Pre- and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy), AND
e Previous Genetic Testing:*
0 No previous chromosomal microarray (CMA) testing, AND
e Diagnostic Testing for Symptomatic Individuals:
o0 Testing performed on living child or adult, and
o Diagnosis cannot be made on clinical evaluation alone, and
o Common aneuploidy (trisomy 13, 18, 21, or sex chromosome) is not a
suspected diagnosis, and
o0 One of the following presentations:
= Apparently nonsyndromic DD/ID, or
= Autism spectrum disorder, or
= Multiple congenital anomaliest not specific to a well-delineated
genetic syndrome, OR
e Diagnostic Testing for Intrauterine Fetal Demise or Stillbirth:
o Common aneuploidy (trisomy 13, 18, 21, or sex chromosome) is not a
suspected diagnosis, and
o Multiple congenital anomaliest not specific to a well-delineated genetic
syndrome, or
o Fetal demise or stillbirth occurred in third trimester of pregnancy

tMultiple congenital anomalies defined as 1) two or more major anomalies affecting
different organ systems or 2) one major and two or more minor anomalies affecting
different organ systems. [Major structural abnormalities are generally serious enough as
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to require medical treatment on their own (such as surgery) and are not minor
developmental variations that may or may not suggest an underlying disorder.]

*NOTE: Microarray is considered a first tier test in the evaluation of postnatal
developmental disorders. Therefore, it often is not necessary to do chromosome
analysis or FISH in conjunction with microarray. Microarray requests following such
testing will require review.

Exclusions and Other Considerations

e CMA should not be used in cases of family history of chromosome
rearrangement in phenotypically normal individuals

e CMA should not be used in individuals experiencing multiple miscarriages.

e If routine karyotype and CMA are ordered simultaneously, only the most
appropriate test based on clinical history will be considered for coverage.

e |If CMA has been performed, the following tests are often excessive and are not
considered medically necessary. Each test may require prior authorization or
medical necessity review during the claims process:

0 Routine karyotype
FISH analysis
Telomere analysis
More than one type of microarray analysis (i.e. if 81228 performed, 81229
is not medically necessary)

(elNelNe]
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Chromosomal Microarray for Prenatal

Diagnosis

: Requires:
Procedure(s) covered by this Procedure Prior- Lab Procedure
policy: Code(s) authorization* Restrictionst
Chrorr'los.omal Microarray [BAC], 81298 Yes No
Constitutional
Chromosomal Microarray [SNP],
Constitutional 81229 ves No
Chromos_omal Microarray [FISH], 88271 Not Covered Not Covered
Constitutional

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Are Copy Number Variants in Developmental Disorders?

¢ Intellectual disability (ID) and congenital birth defects affect approximately 3-4%
of the general population.* Major structural birth defects can often be identified
prenatally by ultrasound evaluation, while some minor anomalies and ID cannot.?

e The etiology of congenital anomalies is complex. Some developmental problems
may be caused by environmental factors, such as injury and infection. However,
genetic causes also play a significant role.™?

e Routine chromosome analysis (karyotyping) by chorionic villus sampling (CVS)
or amniocentesis has historically been a first-line test in the evaluation of a
pregnancy identified with congenital birth defects.?

e However, small deletions and duplications of genetic material account for a
significant proportion of developmental disorders without a clear etiology based
on clinical findings.* These changes are called "copy number variants" (CNVs).
CNVs are detected using chromosomal microarray (CMA) testing. CMA is known
by several names including array-comparative genomic hybridization (aCGH)
and single-nucleotide polymorphism arrays (SNP-array).

e Chromosomal microarray on chorionic villi or amniocytes is indicated in a
pregnancy identified with one or more major structural abnormalities. Identifying
an underlying genetic cause in these patients may:?

o0 Provide diagnostic and prognostic information

0 Guide prenatal management and decision-making

o Allow for testing of family members and accurate recurrence risk
counseling

e If aunigue CNV is detected in a fetus, it is usually necessary to test both parents
to determine whether the CNV is inherited or a new (de novo) genetic change.
This information along with parental findings can be used to weigh the
possibilities of a benign vs. pathogenic variant. However, even with parental
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studies, the clinical outcome may remain unclear.’ A de novo variant is more
likely to represent a pathologic abnormality.>®

Test Information

e Chromosomal microarray (CMA) testing generally works by fluorescently tagging
DNA from a patient test sample with one color and combining it with a control
sample tagged in a different color. The two samples are mixed and then added to
the array chip, where they compete to hybridize with the DNA fragments on the
chip. By comparing the test sample versus the control, computer analysis can
determine where genetic material has been deleted or duplicated in the patient.

e There are a growing number of CMA testing platforms, including non-chip based
applications, which differ in approach and resolution. Testing guidelines do not
endorse one CMA over another.?* However, international consensus guidelines
do suggest that CMAs should have coverage better than that offered by a
standard karyotype (~5 Mb), and resolution of 2400 kb throughout the genome.*

e CMAs include the subtelomeric regions and all known chromosome
microdeletion syndrome regions, such as those for 22q11.2 (DiGeorge)
syndrome, Williams syndrome (7p11.2), and Smith-Magenis syndrome
(17p11.2). Therefore, subtelomeric and disease-specific FISH tests are not
needed in parallel with CMA, or as follow-up to normal CMA results.

e In contrast to typical chromosome analysis, CMA testing does not require
dividing cells in culture. This makes testing possible in samples that may be
difficult to culture, such as those from perinatal losses. *>°

e While there are significant advantages of CMA over conventional karyotyping
with regard to resolution and yield, there are disadvantages as well. Limitations
of CMA include the inability to detect 1) balanced translocations or inversions, 2)
certain forms of polyploidy, 3) low level mosaicism, and 4) some marker
chromosomes. Additional disadvantages of CMA include the detection of CNVs
of uncertain clinical significance, the inability to differentiate free trisomies from
unbalanced Robertsonian translocations, and the high cost of testing as
compared to traditional karyotyping.?

Guidelines and Evidence

e The American College of Obstetricians and Gynecologists Committee on
Genetics and the Society for Maternal-Fetal Medicine (2013) published a joint
committee opinion regarding the application of chromosomal microarray in the
prenatal setting. This opinion recommended that CMA replaces fetal kayotyping
for “patients with a fetus with one or more major structural anomalies identified
on ultrasonographic examination and who are undergoing invasive prenatal
diagnosis”.®

e Diagnostic yield of CMA testing differs based on clinical presentation. The results
of one recent multicenter trial of CMA in the prenatal setting were published in
2012. This study reported that CMA identified a clinically relevant deletion or
duplication in 6% of prenatal cases with a structural anomaly and normal
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karyotype. In addition, 1.7% of prenatal cases with an indication of advanced
maternal age or positive screening results and normal karyotype had a clinically
relevant deletion or duplication identified by CMA.?

e In alarge series of fetuses with ultrasound anomalies and normal conventional
karyotype, CMA detected chromosome abnormalities in 5% of fetuses and up to
10% in those with 3 or more anatomic abnormalities.?

Criteria

e Genetic Counseling:

o0 Pre- and post-test genetic counseling by an appropriate provider (as

deemed by the Health Plan policy), AND
e Previous Genetic Testing:

0 No previous chromosomal microarray testing in the same pregnancy, AND

 Diagnostic Prenatal Testing:*

0 The member has sufficient risk of fetal CNV to justify invasive prenatal
diagnosis. [It is important to note that invasive diagnostic procedures such
as chorionic villus sampling and amniocentesis are associated with risks;
the provider and patient must have determined that the associated
benefits outweigh the risks.]

*Microarray may also be used in association with in utero fetal demise, stillbirth, or
neonatal death. If microarray will be performed on fetal tissue after delivery, reference
the developmental disorders policy.

Exclusions and Other Considerations:

e If routine karyotype and CMA are ordered simultaneously, only the most
appropriate test based on clinical history will be considered for coverage.

e Full karyotype in addition to CMA is considered excessive in the prenatal
diagnosis setting. However, a limited 5 cell analysis will be approved in addition
to CMA if criteria for CMA are met. This approval will be subject to claims review
to ensure that the appropriate number of units for a limited 5 cell analysis is
billed.

e |If CMA has been performed, the following tests are often excessive and are not
considered medically necessary. Each test may require prior authorization or
medical necessity review during the claims process.

o Routine karyotype

FISH analysis

Telomere analysis

More than one type of microarray analysis (i.e. if 81228 performed, 81229

is not medically necessary)

O OO
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Chromosome Analysis for Blood, Bone

Marrow, and Solid Tumor Cancers

Requires:

Procedure(s) covered by this Procedure Prior- Lab Procedure
policy: Code(s) authorization’ Restrictions’
Chromosome Analysis, Blood or 88237 No No
Bone Marrow

Chromosome Analysis, Solid 88239 No No
Tumor

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Are Chromosome Abnormalities in Cancer?

A chromosome abnormality is any difference in the structure, arrangement, or
amount of genetic material packaged into the chromosomes. Chromosome
abnormalities have been identified in many types of cancer, including leukemias,
lymphomas, and solid tumors.*

Chromosome abnormalities can include deletions, duplications, balanced or
unbalanced rearrangements, and gain or loss of whole or partial chromosomes.
These abnormalities can play a key role in the development, diagnosis, and
monitoring cancer.!

Some chromosome abnormalities are characteristic of certain types of
malignancy, and can be used to classify a type or subtype of cancer. For
example, the "Philadelphia chromosome" is defined by a common translocation
between chromosomes 9 and 22, and indicates chronic myelogenous leukemia
in most cases.!

The cytogenetics of a cancer can also change over time or in response to
treatment. Therefore, chromosome analysis can be used to monitor disease
progression and treatment response.*

Test Information

Chromosome analysis — also called karyotyping — requires stimulating cells to
divide, arresting cell division at metaphase when the chromosomes can be seen
microscopically, and staining to visualize the banding patterns.?

Chromosome analysis is routinely performed on bone marrow biopsy for the
diagnosis of leukemia, lymphoma, and other hematological disorders.
Chromosome analysis will identify any differences from normal that can be seen
under the microscope. This includes entire missing or extra chromosomes,
deletions or duplications within a chromosome that are large enough to be seen
by microscope, and rearrangements including translocations and inversions.
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Smaller copy number changes can be identified using chromosome microarray,
although that testing isn't routine for cancer.

Guidelines and Evidence

e The National Comprehensive Care Network considers chromosome analysis
of a bone marrow biopsy to be routine standard of care in the evaluation of acute
myeloid leukemia (AML), chronic myelogenous leukemia (CML), multiple
myelgma (MM), myelodysplastic syndromes (MDS), and Burkitt's lymphoma
(BL).

e The American College of Medical Genetics (2010) provides technical
laboratory guidelines for chromosome studies for acquired abnormalities:*

0 "A patient with an acquired clonal chromosomal abnormality or one who is
at high risk for developing such an abnormality may have
multiple cytogenetic studies during the course of his or her disease."

o0 "Bone marrow/blood: In most cases, bone marrow is the tissue of choice
for analysis of suspected premalignant or malignant hematologic
disorders."

0 "Lymph nodes: Common diagnoses include Hodgkin and non-Hodgkin
lymphomas, including follicular, diffuse large B-cell, marginal zone, mantle
cell, T-cell, and anaplastic large cell lymphoma."

o "Solid tumors: Cytogenetic analysis of tumor tissue is performed to detect
and characterize chromosomal abnormalities for purposes of diagnosis,
prognosis, and patient management.”

Criteria

Chromosome analysis on a bone marrow biopsy meets criteria without further review
when performed in the evaluation of leukemia, lymphoma, and other hematological
disorders.
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Cologuard Screening for Colorectal

Cancer
: Requires:
Procedure covered by this Procedure Prior-
policy: Code(s): authorization | Lab Procedure Restrictions
Stool-based DNA Colorectal
. Yes No
Cancer Screening

What Is Cologuard® Screening for Colorectal Cancer?

e Colorectal cancer (CRC) is one of the most common types of cancers, with over
136,000 new cases identified each year in the United States." It typically affects
adults over 55 years old, with a median age at diagnosis of 68 years.*

e Screening programs for CRC allow for its early detection. The earlier CRC is
caught, the better chance a person has of surviving. Five year survival rates are
89.8% for localized cancer, 70.5% for cancer that has spread regionally, and
12.9% for CRC with distant metastasis.*

e Standard recommended screening for CRC includes guaiac-based fecal occult
blood test (QFOBT), fecal immunochemical test (FIT), multitargeted stool DNA
test (FIT-DNA), colonoscopy, CT colonography, and flexible sigmoidoscopy.
Screening begins at age 50 years and continues until at least age 75 for people
at average risk for CRC.?

e Although several screening tests have been endorsed and found to be cost-
effective, compliance with CRC screening recommendations is limited. According
to 2010 data from the Centers for Disease Control and Prevention (CDC), the
percentage of adults over 50 years who reported their CRC screening was up to
date ranged from 54.1% to 75.2%, depending on the state. The CDC estimates
that 28 million Americans are not up-to-date on CRC screening.®

e The Cologuard screening test (Exact Sciences) is a proprietary multiple
molecular marker assay that measures the presence of certain markers in a stool
sample. It is intended to identify people at increased risk for CRC.” It offers an
alternative to current screening options.

Test Information

e Cologuard is performed on a stool sample collected at home and sent to the
laboratory for analysis. No bowel preparation or dietary or medication restrictions
are required to complete the test.”

e Cologuard analyzes 11 molecular markers, including hemoglobin and DNA
markers, in the stool sample. Three categories of markers are targeted for
testing:*

0 Hypermethylation of the promoter regions of the NDRG4 and BMP3 genes
o Point mutations in the KRAS gene
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o0 Hemoglobin markers, which can be associated with the presence of blood
in the colon.

e The non-DNA immunochemical assay component used to detect blood is similar
to other available Fecal Immunochemical Test (FIT) assays.

e Cologuard provides a single, combined result: positive or negative. People who
receive positive results should be referred for a diagnostic colonoscopy. Those
with negative results can continue with standard CRC screening
recommendations.”

e Performance characteristics of the Cologuard assay were determined by a large,
prospective multicenter trial (DeeP-C Study) and published by Imperiale and
colleagues:®

0 9989 patrticipants completed testing and were aged 50-84 years,
asymptomatic, and at average risk for CRC. All participants provided a
stool sample and underwent diagnostic colonoscopy. The primary
outcome was the ability of the Cologuard test to detect CRC.

0 Sensitivity:

= 65 subjects had CRC. 60 of these people had positive Cologuard
results, giving a sensitivity of 92.3% for identifying cancer [95%CI:
83.0-97.5].

= 757 had advanced precancerous lesions. 321 of these people had
positive Cologuard results, giving a sensitivity of 42.4% for
identifying precancerous lesions [95%CI: 38.9-46.0].

= Comparable sensitivities of fecal immunochemical testing were
73.8% and 23.8%, respectively, in this trial.

0 Specificity:

= 9167 subjects had non-advanced adenomas, non-neoplastic
findings, and negative results on colonoscopy. 7936 of these
people had negative Cologuard results, giving a specificity of 86.6%
[95%CI 85.9-87.2].

= If only those with “true negative” colonoscopies are considered, the
specificity was 89.8% [95%CI 88.9-90.7].

= Comparable specificities of fecal immunochemical testing were
94.9% and 96.4%, respectively, in this trial.

Guidelines and Evidence

e Current CRC cancer screening guidelines from the U.S. Preventative Services
Task Force (USPSTF, 2016) recommend the use of gFOBT, FIT, FIT-DNA,
colonoscopy, CT colonography, and flexible sigmoidoscopy for individuals ages
50 years to 75 years at average risk of colorectal cancer.” For other age groups,
the guidelines recommend the following:

o “For older adults aged 76 to 85 years, the benefits of screening for
colorectal cancer decline, and the risk of experiencing serious associated
harms increases. The most important consideration for clinicians and
patients in this age group is whether the patient has previously been
screened. Patients in this age group who have never been screened for
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colorectal cancer are more likely to benefit than those who have been
previously screened.”

0 “Screening [in adults aged 76 to 85 years] would be most appropriate
among adults who 1) are healthy enough to undergo treatment if
colorectal cancer is detected and 2) do not have comorbid conditions that
would significantly limit their life expectancy.”

0 “The USPSTF does not recommend routine screening for colorectal
cancer in adults 86 years and older. In this age group, competing causes
of mortality preclude a mortality benefit that would outweigh the harms.”

e CRC screening guidelines from the National Comprehensive Cancer Network
(NCCN, 2016) state the following regarding Cologuard:

o “A multi-target stool DNA combined with FIT test has recently been
approved by the FDA as a primary screening modality for colorectal
cancer. At this time, there are limited data available to determine an
appropriate interval between screening; however, every 3 y has been
suggested. The data in an average-risk individual indicates that stool DNA
performs well. There are no or limited data in high-risk individuals and the
use of stool DNA should be individualized. If a result is determined to be a
false p6ositive, clinical judgment and shared decision-making should be
used.”

e The U.S. Food and Drug Administration approved Cologuard through their
Premarket Approval (PMA) pathway in August 2014 as an in vitro diagnostic.”
e Ongoing trials

0 A prospective, longitudinal study (ClinicalTrials.gov identifier
NCT02419716) is currently underway to evaluate the impact of repeat
Cologuard testing in an average-risk population at three-year intervals.?

0 A prospective, observational cohort study (ClinicalTrials.gov identifier
NCT02715141), entitled the Molecular Stool Testing for Colorectal Cancer
Surveillance (MOCCAS) trial and sponsored by The Netherlands Cancer
Institute, is currently recruiting to compare the accuracy of an established
molecular stool test (Cologuard®) and FIT to colonoscopy for detection of
advanced adenomas or colorectal cancer.’

Criteria

Cologuard stool DNA testing may be considered for colorectal cancer screening once
every three years when ALL of the following criteria are met:

For ages 50 to 75 years®
e Member has not had any of the following USPSTF recommended (A rating)
colorectal cancer screening performed during the recommended screening
interval:?
o0 Guaiac-based fecal occult blood test (gFOBT) in the past year, or
o Fecal immunochemical test (FIT) in the past year, or
0 Multitargeted stool DNA test (FIT-DNA) in the past three years, or
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o0 Colonoscopy in the past ten years, or

o CT colonography in the past five years, or

0 Flexible sigmoidoscopy in the past five years, AND

¢ No signs or symptoms of colorectal disease, including lower gastrointestinal pain,
blood in stool, positive guaiac fecal occult blood test or fecal immunochemical
test), AND

e Average risk of developing colorectal cancer defined by the following:

o0 No personal history of adenomatous polyps, colorectal cancer, or
inflammatory bowel disease, including Crohn’s Disease and ulcerative
colitis, and

o No family history of colorectal cancers or adenomatous polyps, familial
adenomatous polyposis, or hereditary nonpolyposis colorectal cancer,
AND

e Rendering laboratory is a qualified provider of service per the Health Plan policy.

For ages 76 to 85 years?
e Member has never been screened for colorectal cancer by any screening
method, AND
e No signs or symptoms of colorectal disease, including lower gastrointestinal pain,
blood in stool, positive guaiac fecal occult blood test or fecal immunochemical
test), AND
e Average risk of developing colorectal cancer defined by the following:

o0 No personal history of adenomatous polyps, colorectal cancer, or
inflammatory bowel disease, including Crohn’s Disease and ulcerative
colitis, and

o No family history of colorectal cancers or adenomatous polyps, familial
adenomatous polyposis, or hereditary nonpolyposis colorectal cancer,
AND

e Member is healthy enough to undergo treatment if colorectal cancer is detected,
AND

e Member does not have comorbid conditions that would significantly limit his/her
life expectancy, AND

e Rendering laboratory is a qualified provider of service per the Health Plan policy.

For age 86 years and older?
¢ Routine screening for colorectal cancer is not recommended and therefore not
reimbursable.?
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ConfirmMDx for Prostate Cancer Ri S k ASS eSS m ent

Procedure(s) covered by this
policy:

ConfirmMDx for Prostate Cancer

Requires:
Prior- . Lab Procedure
authorization Restrictions’

Procedure
Code(s)

Yes No

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specified sequence to be followed and additional information is required to be supplied by lab performing
procedure(s).

What Is ConfirmMDx Testing for Prostate Cancer?

Prostate cancer is the most common cancer among men, with over 200,000 new
cases identified each year in the United States.™? The median age at diagnosis is
66 years.® Older men are more likely to be affected than younger men, and
African American men have higher rates compared to men of other ethnic
backgrounds.?

Screening programs for prostate cancer allow for its early detection. Screening is
typically performed by prostate-specific antigen (PSA) test and digital rectal
examination (DRE).?

Diagnosis is confirmed by prostate biopsy.*® Biopsy is typically performed by a
collection approximately 12 needle biopsy cores.®

Initial biopsies only detect 65-77% of prostate cancers, and repeat biopsies are
frequgntly performed.’® The false negative rate of biopsy may be as high as
25%.

The ConfirmMDx™ test (MDx Health) is a proprietary epigenetic assay that
measures gene methylation associated with the presence of cancer. Results are
intended to assist in determining which patients likely have a true negative
biopsy, and which patients are at increased risk for occult cancer. Results may
prevent unnecessary repeat biopsies in unaffected men, and triage higher risk
patients for repeat biopsies and treatment, as needed.®

Test Information

ConfirmMDx™ measures the methylation levels (using quantitative methylation
PCR) of 3 genes (GSTP1, APC and RASSF1) associated with prostate cancer.
The test is performed on formalin-fixed, paraffin-embedded prostate specimens
from a 12-core biopsy.

Results are reported with methylation positive/negative for each biopsy core,
along with a map of the regions where methylation is distributed.™®

Negative predictive value of the test is approximately 90%, based on results of a
large, blinded clinical evaluation study.™*
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Guidelines and Evidence

e The National Comprehensive Cancer Network (NCCN) 2016 Clinical Practice
Guidelines for Prostate Cancer Early Detection state the following:®

0 “Those patients with negative prostate biopsies should be followed with
DRE and PSA. Tests that improve specificity in the post-biopsy state-
including 4Kscore, PHI, percent free PSA, PCA3, and ConfirmMDx-should
be considered in patients thought to be higher risk despite a negative
prostate biopsy.”

o “Biomarkers that improve the specificity of detection are not recommended
as first line screening tests. However, there may be some patients who
meet PSA standard for consideration of prostate biopsy; a PSA <10%, PHI
>35 or 4K score (which provides an estimate of the probability of high-
grade prostate cancer) are potentially informative in patients who have
never undergone biopsy or after a negative biopsy; a PCA3 score >35 is
potentially informative after a negative biopsy.”

Criteria

Coverage for ConfirmMDx will be granted when the following criteria are met:

e No previous ConfirmMDx testing on the same sample when a result was
successfully obtained, AND
e No previous 4Kscore testing performed after the most recent negative biopsy
when a result was successfully obtained, AND
e Member is not under active surveillance for low stage prostate cancer, AND
e Negative prostate biopsy within the past 24 months, AND
e Member is considered at higher risk for prostate cancer by one or more of the
following:
o Family history of 1* degree relative with prostate cancer diagnosed
younger than age 65 years,®*?*** and/or
o African American race,®**** and/or
o Known mutation in a gene associated with increased risk of prostate
cancer (e.g., BRCA1/2, MLH1, MSH2, MSH6, PMS2, EPCAM)®*2
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Corus CAD for Obstructive Coronary
Artery Disease

Requires:
Procedure Prior

Procedure(s) covered by this policy: Code(s) authorization*

Investigational

Corus CAD Gene Expression Test 81493 Yes and
Experimental

* - Clinical Review necessary prior to authorization for this procedure.

What Is the Corus CAD test for Obstructive CAD?

e Heart disease is the leading cause of death for both men and women, accounting
for 1 in 7 US deaths.* Coronary heart disease is the most common type of heart
disease.?

e Patients with signs and symptoms of obstructive CAD, the result of a chronic
inflammatory process that ultimately results in progressive luminal narrowing and
acute coronary syndromes, may be evaluated with a variety of tests according to
risk. Coronary angiography is the gold standard for diagnosing obstructive CAD,
but it is invasive and associated with a low but finite risk of harm. Thus, coronary
angiography is recommended solely for patients at high risk of CAD.>

e For patients initially assessed to be at low-to-intermediate risk, observation and
noninvasive diagnostic methods, which may include imaging methods such as
coronary computed tomography angiography (CCTA) or Myocardial Perfusion
Imaging (MPI), may be recommended.

e Even noninvasive imaging methods, however, have potential risks of exposure to
radiation and contrast material. Despite efforts to risk stratify patients with
noninvasive testing, the subsequent yield at coronary angiography remains low. In
one study of nearly 400,000 patients without known CAD undergoing elective
coron?ry angiography, only approximately 38% were found to have obstructive
CAD.

e Corus CAD is a blood-based test designed to exclude the presence of obstructive
CAD in symptomatic patients.

o0 Itis suggested as a first-line diagnostic modality in the ambulatory care
setting ahead of noninvasive imaging to rule out obstructive CAD as the
cause of a patient’s symptoms.

o Corus CAD is intended for use in adult patients with stable, non-acute
presentation of symptoms suggestive of obstructive CAD who:®

= are not diabetic

* have not been diagnosed with prior myocardial infarction (Ml) nor
have had a previous revascularization procedure

= are not currently taking steroids, immunosuppressive agents or
chemotherapeutic agents
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Test Information

e Corus CAD is a gene expression test that integrates the mRNA activity of 23 genes
known to be involved in the development of and/or response to atherosclerosis into
a single score, which can identify patients without obstructive CAD.°
o Obstructive CAD is defined as:’
=  >50% stenosis in at least one coronary artery by Quantitative
Coronary Angiography (QCA) core lab.
= >50% QCA stenosis corresponds to 65 — 75% stenosis on clinical
angiography.
e Some of these genes are sex-specific, accounting for key biological differences
between men and women in the development of CAD.®
e A proprietary algorithm converts gene expression changes to a score that
ranges from 1 to 40. The specific numeric value is translated into a percentage
likelihood of the patient having obstructive CAD."®
o Patients with scores <15 (“low score”) have a low likelihood (<8%) of having
obstructive CAD.®
e The test potentially eliminates 46% of patients (those with scores <15) from further
cardiac workup due to the low likelihood of their symptoms being caused by
obstructive CAD.®
e Test performance in the intended use population (disease prevalence of
about15%):®
0 Sensitivity = 89%
0 Specificity = 52%
0 Negative predictive value (NPV) = 96%

Guidelines and Evidence

e Corus CAD is not mentioned in any of the current applicable American College of
Cardiology (ACC) or American Heart Association (AHA) guidelines, policy
statements or scientific statements. 0112

¢ Clinical validity studies:

o PREDICT’
= Prospective, multi-center, blinded study in 39 U.S. sites.
= 1569 non-diabetic patients undergoing cardiac catheterization.
= The predictive accuracy of the Corus CAD score was good, with AUC
=0.70 + 0.02.
= Corus CAD significantly improved the ability to detect underlying
obstructive CAD compared with clinical assessment (based on the
Diamond-Forrester [D-F] clinical risk score).
= Test significantly improved MPI accuracy in identifying underlying
obstructive CAD.
0 COMPASS®
= Prospective, multi-center study in 19 U.S. sites.
= 431 non-diabetic symptomatic patients scheduled for MPI.
= Primary end point: Receiver-operating characteristics (ROC) analysis
to discriminate 250% stenosis by QCA.
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= Corus CAD significantly improved the ability to detect underlying
obstructive CAD compared to MPI.

= Corus CAD outperformed clinical factors as assessed by D-F criteria
and Morise score.

= Six-month follow-up on 97% of patients showed that 27 of 28 patients
with major adverse cardiovascular events (MACE) or
revascularization had scores >15.

e Clinical utility studies:
o IMPACT-CARD®

= Prospective, single-center study at Vanderbilt University Medical
Center.

= 83 prospective non-diabetic symptomatic patients presenting to the
cardiologist’s office with 83 matched historical controls.

= A change in the diagnostic testing pattern pre/post Corus CAD
testing was noted in 48/83 patients (58% observed vs. 10% expected
change, p<0.001).

e Low Score (<15): 56% decreased intensity of testing; 44%
had no change.

e High Score (>15): 52% increased intensity of testing; 39%
had no change.

= 71% reduced testing rate in prospective group vs. historical cohort
(p<0.001).

= Follow-up (chart review/phone call) in 180 d to ensure plan was
followed & get MACE.

e 0 patients of 161 (0.0%; 97% Follow-up) had MACE.
o IMPACT-PCP"

= Prospective, multi-center study of 4 practice sites.

= 251 non-diabetic symptomatic patients presenting to the primary care
physician’s (PCP) office.

= 51% of patients had a low score (<15).

= A change in the diagnostic testing pattern pre/post Corus CAD
testing was noted in 145/251 patients (58% observed vs. 10%
expected change, p<0.001).

e Low Score (<15): 60% decreased intensity of testing; 38%
had no change.

e High Score (>15): 40% increased intensity of testing; 47%
had no change.

= Follow-up (chart review/phone call) in 30 days to ensure plan was
followed & record MACE.

e 1 patient of 247 (0.4%) had “MACE” (hemorrhagic CVA 5 days
after testing, later determined not to meet criteria for MACE).
0 REGISTRY-1"

» Prospective, multi-center chart review of non-diabetic patients with
typical and/or atypical symptoms suggestive of obstructive CAD at 7
sites.

= 342 patients presenting to PCP office.
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e Study designed for 670 patients with an interim look at 335.
e Study stopped early due to meeting primary endpoint.
= 49% of patients had a low score (<15).
= Patients with low Corus CAD score (<15) had 94% decreased odds
of referral versus patients with high score (> 15) (p < 0.0001).

e For every 10 point decrease in score, had 14x decreased
likelihood of referral to cardiology or advanced cardiac testing
(p<0.0001).

= Referral rate: 6% for low scores, 70% for high scores.
= Followed for minimum of 180 days (Avg. F/U = 267 days).

e 21 cardiac caths, 2 from patients with low scores; 19 from
patients with high scores.

e MACE rate = 1.5% (5/342); 1 in low score group
(percutaneous coronary intervention [PCI]), 3 in high score
group (PCI x 2 and myocardial infarction [MI]) plus another not
judged to be related to CV disease.

e Ongoing trials

o0 The PRESET Registry: A Registry to Evaluate Patterns of Care Associated
With the Use of Corus® CAD in Real World Clinical Care Settings.
ClinicalTrials.gov Identifier: NCT01677156.%°

o Effect of Exercise Stress Testing on Peripheral Gene Expression Using
CORUS™ CAD Diagnostic Test. ClinicalTrials.gov Identifier:
NCT01486030."

0 PROspective Multicenter Imaging Study for Evaluation of Chest Pain -
The PROMISE Trial. ClinicalTrials.gov Identifier: NCT01174550."®

Criteria

e Based on the current evidence review, Corus CAD is considered Investigational
and Experimental.

o While clinical utility studies have demonstrated that Corus CAD results can
influence clinical decision making, there is insufficient data to demonstrate
that these decisions improve health outcomes as measured by the presence
of major adverse cardiovascular events (MACE).

o The relatively small number of patients in the clinical utility trials (total n =
676) and the distribution of these patients (across less than a dozen
practice sites) also raises questions about whether these results are
generalizable to the entire US.

e This test is considered investigational and/or experimental.

o0 Investigational and experimental (I&E) molecular and genomic (MolGen)
tests refer to assays involving chromosomes, DNA, RNA, or gene products
that have insufficient data to determine the net health impact, which typically
means there is insufficient data to support that a test accurately assesses
the outcome of interest (analytical and clinical validity), significantly
improves health outcomes (clinical utility), and/or performs better than an
existing standard of care medical management option. Such tests are also
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not generally accepted as standard of care in the evaluation or management
of a particular condition.

o In the case of MolGen testing, FDA clearance is not a reliable standard
given the number of laboratory developed tests that currently fall outside of
FDA oversight and FDA clearance often does not assess clinical utility.
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CYP2C9 and VKORC1 Testing for
Warfarin Response

Requires:
Procedure(s) covered by Procedure Prior-
this policy: Code(s) authorization*
, 81227 Investigational and
CYP2C9 Genotyping G9143 Yes Experimental
. 81355 Investigational and
VKORC1 Genotyping G9143 Yes Experimental

* - Clinical Review necessary prior to authorization for this procedure.

What Is Warfarin Sensitivity Testing?

Warfarin (Coumadin®) is a commonly prescribed anticoagulant with a narrow
therapeutic range and a 20-fold inter-individual variation in dose

requirements.* Incorrect dosage, especially during the initial dosing phase, is
associated with either severe bleeding or failure to prevent thromboembolism.?
Approximately 21% of patients who receive anticoagulant therapy will experience
a major or minor bleeding event.? Environmental and genetic factors combined
influence 55% of warfarin dose variability and include: age, height, body mass
index (BMI), gender, diet, genetic variations in CYP2C9 and VKORC1, use of
concomitant medications and indication for warfarin.**

The activity of two genes [cytochrome P450 2C9 (CYP2C9) and vitamin K
epoxide reductase complex subunit-1 (VKORC1)] impact the rate of

warfarin metabolism and account for up to 40% of the inter-individual dose
requirements for warfarin.”

CYP2C9 is a p450 enzyme that influences warfarin pharmacokinetics by
impacting the rate of metabolism. Poor or intermediate metabolizing 2C9 variants
are seen in between 2% to 20% of the population depending on ethnicity.?
Carriers of alleles *2 and *3 have decreased warfarin metabolism and may
require lower warfarin doses.”

Vitamin K activity is important to the blood’s ability to clot. VKORCL1 influences
the pharmacodynamics and sensitivity of warfarin on the vitamin K cycle.
Approximately 14% to 89% of the population display VKORC1 enzyme inhibition
making them more sensitive to warfarin.? Carriers of VKORC1 AA genotype (high
warfarin sensitivity) require a significantly lower warfarin dose compared to
individuals with genotype GA or GG.”

Testing these two genes predicts variability in warfarin dosage requirements.
The presence of gene variants in CYP2C9 and VKORCL1 indicate that more
careful dosing and monitoring is required to achieve therapeutic anticoagulation
and to decrease risk of bleeding or clotting during warfarin dose titration.
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Test Information

Guidelines and Evidence

e There has been a mixed response to genotyping from professional associations,
payors, and other organizations, largely because data supporting the utility of
genetic testing to improve clinical endpoints is still evolving.

e The Clinical Pharmacogenetics Implementation Consortium (CPIC,

2011) guidelines state "The recommendations for dosing based on genotype
contained herein are rated as level A, or strong, and are derived from numerous
observational studies and some prospective studies that suggest the ability to
more accurately identify stable therapeutic warfarin dose requirements through
use of both genetic and clinical information. However, there are limited
prospective data from randomized trials on the use of genetic information to
guide warfarin dosing (summarized in Supplementary Note S4), and the impact
on clinical outcomes is unknown, although several such studies are currently
ongoing, the largest of which are described in Supplementary Note S5."°

e The American College of Medical Genetics (ACMG, 2008) and the American
College of Chest Physicians (ACCP, 2008) both suggest against routine
genotyping to guide warfarin dosing until better evidence is available to support a
policy decision, but the ACMG does say that testing might be useful to explain
unexpected warfarin responses.*®

e An FDA Advisory Committee convened in November of 2005 voted
unanimously that "sufficient mechanistic and clinical evidence exists to support
the recommendation to use lower doses of warfarin for individuals with genetic
variations in CYP2C9 and VKORCI1 that lead to reduced activities." Furthermore,
their report states "genotyping people in the induction phase of warfarin therapy
would reduce adverse events and improve achievement" of a stable dose for
anticoagulation.’

e Product labeling for Coumadin (warfarin) has been updated based on FDA
recommendation to explain the impact of genetic variations and response to
warfarin. Labeling also includes the range of expected therapeutic warfarin doses
based on CYP2C9 and VKORC1 genotypes.®

Criteria

This test is considered investigational and/or experimental.

o0 Investigational and experimental (I&E) molecular and genomic (MolGen)
tests refer to assays involving chromosomes, DNA, RNA, or gene
products that have insufficient data to determine the net health impact,
which typically means there is insufficient data to support that a test
accurately assesses the outcome of interest (analytical and clinical
validity), significantly improves health outcomes (clinical utility), and/or
performs better than an existing standard of care medical management
option. Such tests are also not generally accepted as standard of care in
the evaluation or management of a particular condition.
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o In the case of MolGen testing, FDA clearance is not a reliable standard
given the number of laboratory developed tests that currently fall outside
of FDA oversight and FDA clearance often does not assess clinical utility.

References

1.

2.

10.

Kangelaris KD, Bent S, Nussbaum RL.Genetic Testing Before Anticoagulation? A Systematic
Review of Pharmacogenetic Dosing of Warfarin. J Gen Intern Med. 2009 May;24(5):656-64.
American Medical Association (AMA) Molecular medicine. Brochure: Personalized
Healthcare Report 2008: Warfarin and genetic testing.

Kamali F. Genetic influences on the response to warfarin. Curr Opin Hematol.
2006;13(5):357-361.

Flockhart DA, O'Kane D, Williams MS, et al; ACMG Working Group on Pharmacogenetic
Testing of CYP2C9, VKORC1 Alleles for Warfarin Use. Pharmacogenetic testing of CYP2C9
and VKORCI1 alleles for warfarin. Genet Med. 2008 Feb;10(2):139-50.

U.S. Food and Drug Administration. Coumadin Labeling. Updated January 22, 2010.
Available at:http://www.accessdata.fda.gov/drugsatfda docs/label/2010/009218s108lIbl.pdf.
Ansell J, Hirsh J, Hylek E, Jacobson A, Crowther M, Palareti G; American College of Chest
Physicians. Pharmacology and management of the vitamin K antagonists: American College
of Chest Physicians Evidence-Based Clinical Practice Guidelines (8th Edition). Chest.
2008;133(6 Suppl):160S-198S.

Baudhuin L. Clinical Laboratory News: Warfarin Pharmacogenetics. February 2008;34(2).
Epstein RS, Moyer TP, Aubert RE, et al. Warfarin genotyping reduces hospitalization rates:
results from the MM-WES (Medco-Mayo warfarin effectiveness study). J Am Coll Cardiol.
2010;55(25):2804-12.

Johnson A, Gong L, Whirl-Carrillo, et al. Clinical Pharmacogenetics Implementation
Consortium Guidelines for CYP2C9 and VKORC1 Genotypes and Warfarin Dosing. Clin
Pharmacol Ther. 2011;90(4):625-629.

Clinical Pharmacology Subcommittee Advisory Committee Meeting, November 14, 2005.
Available at:http://www.fda.gov/ohrms/dockets/ac/05/transcripts/2005-4194T1.pdf.

© 2016 eviCore healthcare. All Rights Reserved. 186 of 557
400 Buckwalter Place Boulevard, Bluffton, SC 29910 (800) 918-8924 www.eviCore.com

CYP2C9 & VKORC1 - Warfarin



http://www.accessdata.fda.gov/drugsatfda_docs/label/2010/009218s108lbl.pdf�
http://www.fda.gov/ohrms/dockets/ac/05/transcripts/2005-4194T1.pdf�

Lab Management Guidelines V2.1.2016

CYP2C19 Variant Analysis for
Clopidogrel Response

Requires:
_ _ Procedure Prior- Lab Procedure
Procedure covered by this policy: Code(s) authorization’ Restrictions’
CYP2C19 Genotyping Yes No

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specific sequence to be followed or additional information is required and must be supplied by the lab
performing procedure(s) for full claim payment.

What Is CYP2C19 Testing for Clopidogrel Response?

e Clopidogrel (Plavix®) is a prodrug that must be converted by CYP2C19 to an
active form to inhibit clot formation. Variants in the CYP2C19 gene can result in
reduced or enhanced enzyme function, which in turn affects clopidogrel
activity."> Genetic variants account for about 12% of the variability in clopidogrel
response.®

e CYP2C19 variant testing can be used to predict response to clopidogrel and
modify the therapeutic strategy when necessary.> CYP2C19 variant testing
determines if a person is a poor, intermediate, extensive, or ultrarapid
metabolizer.

0 A person with two nonfunctional alleles is classified as
a poor metabolizer.>* About 2-3% of Caucasians and blacks and up to
20% East Asians are poor metabolizers.

o People with one loss-of-function allele (*1 and any combination of *2-*8)
are intermediate metabolizers and represent 30-50% and 40-45% of these
populations, respectively.®*

0 The CYP2C19*17 variant is associated with increased enzyme function or
gain of function carriers. Prevalence of the CYP2C19*17 allele is typically
<5% in Asians and about four times higher in Caucasian and African
populations.®

e Several studies have demonstrated a reduced effectiveness of clopidogrel in
people with reduced CYP2C19metabolism. Poor metabolizers may be at
increased risk of nonfatal stroke, Ml, or death from any cause in patients with
poor metabolism.®*! In contrast, an analysis of the CURE trial and ACTIVE trial,
involving 5059 genotyped patients with acute coronary syndromes, did not find
an effect of CYP2C19 genotype on outcome in homozygous, heterozygous or in
those who were not carriers of the loss of function alleles.*?

e CYP2C19 ultrarapid metabolizers (*17 carriers) may be at increased risk for
clopidogrel related bleeding.°However, a recent study showed ultrarapid
metabolizers had a greater benefit from clopidogrel therapy than noncarriers,
without increased bleeding events.*?
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Test Information

e CYP2C109 testing identifies the most common gene variants and is performed on
buccal or blood samples.

o0 CYP2C19*1 is the normal functioning allele.

0 The most common loss of function alleles are *2 and *3.

o0 CYP2C19*4, *5, *6, *7, and *8 alleles are much less common and are
associated with absent or reduced CYP2C19 enzyme function.?

o0 CYP2C19*17 allele is associated with increased enzyme function or gain-
of-function carriers.

Guidelines and Evidence

e U.S. Food and Drug Adminstration (FDA) approved product labeling for
Plavix® (clopidogrel) was revised in March 2010 to include a boxed warning of
the diminished effectiveness in patients with poor CYP2C19 metabolism. The
following summarizes the boxed warning:*?

o Effectiveness of Plavix® depends on activation to an active metabolite by
the cytochrome P450 (CYP) system, principally CYP2C19.

o Poor metabolizers treated with Plavix at recommended doses have higher
cardiovascular event rates following acute coronary syndrome (ACS) or
percutaneous coronary intervention (PCI) than people with normal
CYP2C19 function.

o0 Tests are available to identify a person’s CYP2C19 genotype and can be
considered as a factor in therapeutic strategy. Consider alternative
treatment or treatment strategies in people identified as CYP2C19 poor
metabolizers.

e In July 2010, the American College of Cardiology Foundation (ACCF) and
the American Heart Association (AHA) issued a Clopidogrel Clinical Alert for
approaches to the FDA black box warning which include the following points:3*

0 An emphasis on adherence to the existing ACCF/AHA guidelines for the
use of antiplatelet therapy.

o Clinicians should be aware that genetic variability in CYP enzymes alter
clopidogrel metabolism and that diminished responsiveness to clopidogrel
has been associated with adverse patient outcomes in registry
experiences and clinical trials.

o0 The predictive value of pharmacogenomic testing is very limited at this
time, but studies are ongoing.

o Evidence is insufficient to recommend routine genetic testing or platelet
function testing but may be considered for people at moderate to high risk
for poor outcomes. If a person is tested and found to be a poor
metabolizer, other therapies should be considered:

= For coronary patients — consider Prasugrel (Effient®)
= For TIA/stroke patients — consider aspirin or aspirin plus extended
release dipyridamole. Prasugrel is contraindicated in TIA/stroke.

o For people who experience adverse reactions (i.e. adverse CV event or
thrombosis, not bleeding) on clopidogrel several options exist:
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= Clopidogrel can be switched to prasugrel.

= Clopidogrel dose can be increased (though little data exists).

= Platelet function testing may be performed to determine if patients
are clopidogrel non-responders.

= For stroke patients, aspirin alone or combination of aspirin plus
extended-release dipyridamole can be considered.

o0 Higher loading doses and maintenance doses of clopidogrel have been
found to improve platelet inhibition and might be considered alternatives
for high-risk patients who respond poorly to clopidogrel. New antiplatelet
drugs such as prasugrel and if approved, ticagrelor, are additional
alternatives. Other possibilities are adding cilostazol (Pletal®) to standard
doses of aspirin and clopidogrel, though data with this combination is still
accruing. Follow up platelet function testing might be considered to ensure
adequate platelet inhibition.

Criteria

e Previous Testing:
0 No previous genetic testing of CYP2C19, AND
e Personal History:
o Currently on clopidogrel therapy, or
0 Use of clopidogrel therapy is being proposed for patient at moderate to
high risk for poor outcome.
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CYP2D6 Variant Analysis for Tamoxifen
Response

Requires:
Procedure Prior-

Procedure covered by this policy: Code authorization*

Investigational
CYP2D6 Genotyping 81226 Yes and
Experimental

What Is CYP2D6 Testing for Tamoxifen Response?

e The cytochrome P450 2D6 (CYP2D6) enzyme is involved in
metabolizing tamoxifen into endoxifen, which is 30-100 times more effective than
tamoxifen and considered to be primarily responsible for the pharmacologic
effects of tamoxifen.*

e Studies suggest that certain variations (polymorphisms) in the
CYP2D6 gene result in reduced or absent enzyme function, which may lead to
lower levels of active tamoxifen metabolites and reduced treatment efficacy.”*

e CYP2DG6 testing has, therefore, been proposed to
guide adjuvant therapy decisions in some circumstances.

o Postmenopausal women considering tamoxifen have a choice between
tamoxifen and aromatase inhibitors.> Results of CYP2D6 testing could
influence that decision, although data about the utility of testing has been
mixed (see Guidelines/Evidence below for details).

o0 Testing is not indicated for perimenopausal and premenopausal women
with hormone-positive breast cancer. Tamoxifen is the current standard of
care for these patients,® and no alternative treatment plans have been
approved.

o0 Testing is not recommended for patients considering tamoxifen in the
preventative setting.’

Test Information

e CYP2DG6 testing is usually performed on a buccal swab or blood sample using
polymerase chain reaction (PCR) to look for certain common variants.

e More than 75 variants of the CYP2D6 gene have been noted to date.” Variants
most commonly included in available test panels are: *2, *3, *4. *5, *6, *7, *8, *9,
*10, *11, *12, *14, *15, *17, *41, *1XN, *2XN, *4XN, *10XN, *17XN, *41XN.

e Genotype results are generally assigned a metabolizer phenotype:
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Phenotype Genotype(s)®

Poor Metabolizer (PM) Two CYP2D6 inactive variants
One normal and one inactive variant

Intermediate Metabolizer (IM) One inactive and one reduced-activity variant
Two reduced-activity variants

Extensive Metabolizer (EM) Two normal CYP2D6 alleles

Ultrarapid Metabolizer (UM) More than two copies of the normal CYP2D6
allele

The frequency of the CYP2D6 metabolizer phenotypes varies with ethnicity.
About 5-10% of Caucasians are poor metabolizers, while the frequency is much
lower in Africans and Asians.’

Guidelines and Evidence

Evidence-based guidelines from the National Comprehensive Cancer Network
(NCCN, 2012) state: "At this time, based on current data the [NCCN Breast
Cancer] panel recommends against CYP2D6 testing for women being
considered for tamoxifen therapy." (category 2A: The recommendation is based
on lower level evidence and there is uniform NCCN consensus)

Practice guidelines from the American Society of Clinical Oncologists (ASCO,
2009) state: "Given the limited evidence, CYP2D6 testing is currently not
recommended in the preventive setting."®

Two important large clinical trials have most directly addressed clinical utility of
CYP2D6 testing for tamoxifen response.®'° Both found that CYP2D6 genotype
did not predict long-term outcome among tamoxifen users.

0 Regan et al. performed CYP2D6 variant testing on tumor tissue from 4393
patients enrolled in the BIG 1-98 trial and evaluated the association with
breast cancer recurrence. BIG 1-98 was an international, randomized
double-blind trial that compared tamoxifen monotherapy, letrozole (an
aromatase inhibitor) monotherapy, and sequential therapy (2 years of one
and 3 years of another). Patients were mostly Caucasian and all had
postmenopausal, hormone receptor-positive, operable breast cancer.
Results found a non-statistically significant association between
metabolizer phenotype and recurrence (poor metabolizer vs. extensive
metabolizer HR = 0.58, 95% CI = 0.28 to 1.21). The authors concluded
"The results of this study do not support using the presence or absence of
hot flushes or the pharmacogenetic testing of CYP2D6 to determine
whether to treat postmenopausal breast cancer patients with tamoxifen."®

o Similarly, Rae et al. found no association between CYP2D6 genotype and
breast cancer recurrence in people treated with tamoxifen from the
randomized double-blind Arimidex, Tamoxifen, Alone or in Combination
(ATAC) trial (n=1203; poor metabolizer vs. extensive metabolizer HR =
1.25, 95% CI = 0.55 to 3.15). The authors conclude "The results do not
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support the hypothesis that CYP2D6 genotype predicts clinical benefit of
adjuvant tamoxifen treatment among postmenopausal breast cancer
patients."*°

Criteria

This test is considered investigational and/or experimental.

o0 Investigational and experimental (I&E) molecular and genomic (MolGen)
tests refer to assays involving chromosomes, DNA, RNA, or gene
products that have insufficient data to determine the net health impact,
which typically means there is insufficient data to support that a test
accurately assesses the outcome of interest (analytical and clinical
validity), significantly improves health outcomes (clinical utility), and/or
performs better than an existing standard of care medical management
option. Such tests are also not generally accepted as standard of care in
the evaluation or management of a particular condition.

o Inthe case of MolGen testing, FDA clearance is not a reliable standard
given the number of laboratory developed tests that currently fall outside
of FDA oversight and FDA clearance often does not assess clinical utility.
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Cystic Fibrosis Testing

Requires:

Procedure(s) covered by this Procedure Prior- Lab Procedure
policy: Code(s) authorization” Restrictions’
CFTR Targeted Mutation 81220 NoO No
Analysis

CFTR Known Familial Mutation 81221 NoO No
Analysis

CFTR Sequencing 81223 Yes Yes
CFTR Deletlon/Dupllcatlon 81222 Yes ves
Analysis

CFTR P(_)Iy T Tract (5T) 81224 NoO ves
Genotyping

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specific sequence to be followed or additional information is required and must be supplied by the lab
performing procedure(s) for full claim payment.

What Is Cystic Fibrosis?

Classic cystic fibrosis (CF) is a genetic disorder that causes chronic lung
disease, pancreatic insufficiency, and male infertility.>? It is caused by mutations
in the CFTR gene.*
CF affects approximately 1 in 3200 Caucasian newborns.* While CF is most
common in Caucasians, it can occur in any ethnic group.?
Patient registry data from 2010 indicate that the median lifespan for people with
classic CF is about 38 years.® Treatment advances continue to extend the life of
patients with CF. Several therapies in development or currently available target
specific CFTR gene mutations, such as the FDA-approved Kalydeco™ for people
with the G551D mutation.*
CF is an autosomal recessive condition. Males and females are equally likely to
be affected.! If both parents are carriers of CF, the risk for a pregnancy to be
affected is 1 in 4 (25%)." If one partner is affected with CF and the other partner
is a carrier, the risk for a pregnancy to be affected is 1 in 2 (50%).
Preimplantation and prenatal diagnosis are available for couples known to be at-
risk.
Most signs of CF can't be identified on prenatal ultrasound examination.
However, pregnancies in which fetal echogenic bowel is identified on ultrasound
are at an increased risk to be affected with CF.
Prenatal diagnosis for CF can be performed on a sample
from chorionic villus sampling (CVS) or amniocentesis:*

o If both parents are known carriers, a mutation panel that includes both

parental mutations is typically the test of choice.
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o If only one parent is a carrier, or if testing is indicated because of
echogenic bowel, testing with a large mutation panel or sequencing offers
greater sensitivity.

¢ Newborn screening (NBS) programs include screening for CF, though the
screening protocol may vary by state.’

e Several other conditions share some clinical similarities to CF, are also caused
by mutations in the CFTR gene, but do not meet the diagnostic criteria for classic
CF. These are called "CFTR-related disorders" and include congenital bilateral
absence of vas deferens (CBAVD/CAVD), acute recurrent or chronic pancreatitis,
and some respiratory tract conditions such as bronchiectasis, sinusitis, and
nasal polyps.® Such conditions may also be called non-classic CF.*

o CBAVD is frequently identified after semen analysis shows absent sperm
(azoospermia). CBAVD is often caused by one severe CFTR mutation and
one mild mutation (including the 5T allele). At least one CFTR mutation
can be found in up to 80% of men with CAVD.! Because of this
association, CFTR analysis is routinely performed for men
with azoospermia.

Test Information

e CFTR mutation panels: The American College of Medical Genetics has defined
a panel of 23 common, pan-ethnic mutations that occur at a frequency of at least
0.1% in patients with cystic fibrosis.” While this panel was created
for carrier screening purposes, the CF diagnostic guidelines also endorse its use
in that setting for most patients.? Laboratories performing mutation panel testing
routinely include all of these mutations. Many laboratories expand their panels
with more mutations intended to increase the detection rate, particularly in non-
Caucasian populations. Expanded mutation panels generally test for 70 or more
CFTR mutations. The detection rates of expanded panels vary by laboratory and
depend on the mutations included and the patient's ethnicity*

e CFTR sequencing detects more than 98% of mutations. Sequencing is
generally performed in reflex to normal mutation panel results, and reserved for
specific situations in which a mutation panel is insufficient.

e CFTR deletion/duplication analysis identifies mutations that sequencing would
not find. This test is performed in reflex to normal sequencing results.*

e Intron 8 poly-T analysis identifies the number of thymidine bases in intron 8 of
the CFTR gene. The three common variants are 5T, 7T, and 9T.* The 5T variant
is considered a mild mutation with reduced penetrance, while 7T and 9T are
considered normal variants.*

0 Testing is typically done in reflex to the identification of an R117H
mutation by CFTR mutation panel testing.™"® The 5T variant also modifies
the effect of the R117H mutation if the two mutations are located on the
same chromosome.! R117H is a mild CFTR mutation included in the
standard panel recommended by the American College of Medical
Genetics.”® If R117H is identified by CF testing, reflex testing for the 5T
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variant is indicated to provide information relevant
to genetic counseling.™"®

o 5T variant analysis may also be performed alone or included in CFTR
testing panels when the testing is done specifically to evaluate a man with
CAVD."® The 5T variant is more commonly found in men with CAVD in the
absence of other symptoms of CF. In one large study, 25% of men with
CAVD who had CFTR mutations identified had at least one copy of the 5T
variant identified.*

o CFTR known familial mutation analysis: Once the mutations in affected
or carrier family members have been identified, other relatives and at-risk
pregnancies can be tested for those mutations.' Mutation panels are often
used in this situation, as long as they include the family mutation. If the
family mutation is rare or unique, testing for just that mutation may be
needed.

Guidelines and Evidence

e Evidence-based guidelines from the American College of Obstetrics and
Gynecology (2005°, limited update 2011*) and the American College of Medical
Genetics (2004)’ recommend that CF carrier screening using a mutation panel be
offered to all couples who are pregnant or planning a pregnancy or those with
a family history of CF.

0 ACOG adds "It is becoming increasingly difficult to assign a single
ethnicity to individuals. It is reasonable, therefore, to offer CF carrier
screening to all patients. Screening is most efficacious in the non-Hispanic
white and Ashkenazi Jewish populations."*

0 These guidelines state that expanded mutation screening or sequencing
may be beneficial in:

= An individual with a family history of CF with an unknown
mutation”*

* An individual whose reproductive partner is a known CF carrier, has
CF, or has CAVD"®

e Consensus-based guidelines from the American Society for Reproductive
Medicine in partnership with the Society for Male Reproduction and Urology
(2008) rlgzcommend cystic fibrosis testing for men with CAVD and their partners,
stating:

o "A man with CBAVD should be assumed to harbor a CFTR mutation.
Therefore, before any treatments using his sperm, testing should be
offered to the female partner to exclude the possibility (approximately 4%)
that she too may be a carrier. All such couples should be
offered genetic counseling.” These guidelines do not specify a preferred
testing methodology.

e Consensus-based guidelines from the Cystic Fibrosis Foundation (2008)? outlines
the ways in which a CF diagnosis can be established (summarized in the table
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below). Characteristic features of CF include chronic sinopulmonary disease (such
as persistent infection with characteristic CF pathogens, chronic productive cough,
bronchiectasis, airway obstruction, nasal polyps, and digital clubbing),
gastrointestinal/nutritional abnormalities (including meconium ileus, pancreatic
insufficiency, chronic pancreatitis, liver disease, and failure to thrive), salt loss
syndromes, and obstructive azoospermia in males (due to CAVD).

When at least one characteristic feature is In the absence of symptoms, a CF
present, a diagnosis of CF can be confirmed | diagnosis can be established in:
by:
e Two abnormal sweat chloride values e A newborn with two CFTR
e Identification of two CFTR gene gene mutations identified via
mutations newborn screening
e Characteristic transepithelial nasal e A pregnancy found to have two
potential difference (NPD) CFTR mutations on prenatal
testing

These guidelines state that "Individuals with sweat chloride values in the
intermediate range (30 to 59 mmol/L for infants under age 6 months; 40 to 59
mmol/L for older individuals) should undergo extensive CFTR mutation analysis (ie,
expanded panel of CFTR mutations, evaluation for deletions, or gene sequencing)."
Consensus-based diagnostic guidelines from the Cystic Fibrosis Foundation
(2008)? state that a CF diagnosis can be established in a pregnancy found to have
two CF disease-causing mutations on prenatal testing.

Evidence-based guidelines from the American College of Obstetrics and
Gynecology (2011)* recommend: "For couples in which both partners are
carriers, genetic counseling is recommended to review prenatal testing and
reproductive options.” In the discussion, ACOG adds that for "A woman [who] is a
carrier of a CF mutation and her partner is unavailable for testing or paternity is
unknown. Genetic counseling to review the risk of having an affected child and
prenatal testing options and limitations may be helpful.”

No US evidence-based guidelines have been identified that specifically address CF
prenatal diagnosis for echogenic bowel. However, it is standard practice and
evidence-based guidelines from the Society of Obstetricians and Gynaecologists
of Canada (SOGC, 2005)*° state: "Grade 2 and 3 echogenic bowel is associated
with both chromosomal and nonchromosomal abnormalities. Expert review is
recommended to initiate the following:...laboratory investigations that should be
offered, including fetal karyotype, maternal serum screening, DNA testing for cystic
fibrosis (if appropriate), and testing for congenital infection (l1-2 A)." [Evidence level
[I-2: "Evidence from well-designed cohort (prospective or retrospective) or case-
control studies, preferably from more than one centre or research group.”
Recommendation classification A: "There is good evidence to support the
recommendation for use of a diagnostic test, treatment, or intervention."]
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Criteria
CFTR Standard Panel Testing

e Genetic Counseling:
0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy)**, AND
e Previous Genetic Testing:
0 No previous genetic testing for CFTR mutation(s), AND
e Diagnostic Testing for Symptomatic Individuals:
o Individuals with a intermediate range/equivocal sweat chloride test (30-
55mmol/L in infants, or 40-59mmol/L after 6 months of age), or
o Individuals with a negative sweat chloride test when
o Symptoms of CF are present, or
o ldiopathic chronic (acute recurrent) pancreatitis present with non-focal
workup, or
o Infants with meconium ileus or other symptoms indicative of CF and are
too young to produce adequate volumes of sweat for sweat chloride test,
or
o0 Infants with an elevated IRT value on newborn screening, or
o0 Males with oligospermia/azoospermia/congenital absence of vas deferens
(CAVD)**>* OR
e Carrier Screening:
o Be of reproductive age, and
0 Have potential and intention to reproduce, or
0 Have reproductive partner with family history of CF, or
0 Have reproductive partner with CAVD, or
o Currently pregnant, OR
e Embryos or At-Risk Fetuses:
o Either biological parent has a diagnosis of CF, or
o Family history of CF is present, or
o0 Both parents are carriers of CF mutations, or
0 Echogenic bowel has been identified on ultrasound in a fetus, AND
¢ Rendering laboratory is a qualified provider of service per the Health Plan policy.

CFTR Known Familial Mutation Analysis

e Genetic Counseling:
0 Pre and post-test genetic counseling by an appropriate provider (as
deemed by the Health Plan policy)**, AND
e Previous Testing:
0 No previous genetic testing for known CFTR family mutation(s), or
0 Previous CFTR panel testing was not inclusive of known family mutation,
AND
e Carrier Screening:
o Family CFTR mutation(s) in known biologic relative, OR
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e Embryos or At-Risk Fetuses:
o Either biological parent is a known carrier of a CFTR mutation, AND

e Rendering laboratory is a qualified provider of service per the Health Plan policy.

CFTR Sequencing’

e Genetic Counseling:
0 Pre and post-test genetic counseling by an appropriate provider (as

deemed by the Health Plan policy)**, AND

e Previous Genetic Testing:
o0 Previous CFTR Standard Panel was negative (no mutation found) or only
one mutation was found, AND
e Diagnostic Testing for Symptomatic Individuals:
o Individuals with a negative or equivocal sweat chloride test, and
= Unexplained COPD or bronchiectasis with unexplained chronic or
recurrent sinusitis and abnormal pulmonary function tests (PFTSs),
or
= |diopathic chronic (acute recurrent) pancreatitis is present, or
0 Infants with meconium ileus or other symptoms indicative of CF and are
too young to produce adequate volumes of sweat for sweat chloride test,
or
o Infants with an elevated IRT value on newborn screening and a negative
23 mutation panel, OR

e Carrier Screening
0 An individual with a family history of CF with an unknown mutation, or

0 An individual whose reproductive partner is a known CF carrier, has a
diagnosis of CF, or has a diagnosis of CAVD, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy.

"Lab Testing Restrictions: Previous CFTR Standard Panel was negative

CFTR Deletion/Duplication Analysis’

e Genetic Counseling:
o0 Pre and post-test genetic counseling by an appropriate provider (as

deemed by the Health Plan policy), AND
e Previous Genetic Testing:
0 No previous CFTR deletion/duplication testing, and
o0 Previous CFTR Gene Sequencing was negative (no mutation found)or
only one mutation was found, and
o0 No known familial mutation, AND
e Rendering laboratory is a qualified provider of service per the Health Plan policy

"Lab Testing Restrictions: Previous CFTR Gene Sequencing was negative
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CFTR Intron 8 Poly T Analysis'

e Genetic Counseling:

0 Pre and post-test genetic counseling by an appropriate provider (as

deemed by theHealth Plan policy), AND
e Previous Genetic Testing:
0 No previous CFTR intron 8 poly T testing, AND
e Diagnostic testing:

o Diagnosis of male infertility (congenital absence of vas deferens [CAVD],

obstructive azoospermia), or
o Diagnosis of non-classic CF, OR
e Carrier testing':

o CFTR mutation analysis performed and R117H mutation detected
e Rendering laboratory is a qualified provider of service per the Health Plan policy

"Lab Testing Restrictions: R117H mutation previously detected by CFTR analysis
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Dentatorubral-Pallidoluysian Atrophy
Testing

Requires:

_ _ Procedure Prior- Lab Procedure
Procedure(s) covered by this policy: Code authorization Restrictions’
ATN1 Expansion Analysis Yes No

* - Clinical Review necessary prior to authorization for this procedure.

T - Lab procedures require specific sequence to be followed or additional information is required and must be supplied by the lab
performing procedure(s) for full claim payment.

What Is Dentatorubral-Pallidoluysian Atrophy?

e Dentatorubral-pallidoluysian atrophy (DRPLA) is a progressive neurologic
disorder. Age of onset ranges from one year of age to 62 years of age; the mean
age of onset is 30 years of age.’

o Inadults (over ~age 20), DRPLA presents as ataxia, choreoathetosis, and
dementia or character changes. This is known as the non-progressive
myoclonic epilepsy phenotype or (non-PME) phenotype.

o0 In people under ~age 20, DRPLA typically manifests with progressive
intellectual deterioration, behavior changes, ataxia, myoclonus, and
seizures. This is known as the progressive myoclonic epilepsy phenotype
(PME) phenotype.

0 Neuropathology demonstrates degeneration of the dentatorubral and
pallidoluysian systems.? In addition, white matter lesions have been
described.!

e DRPLA is also known as Myoclonic Epilepsy with Choreoathetosis; Naito-
Oyanagi Disease; Haw River Syndrome; Ataxia, Chorea, Seizures, and
Dementia.*

e Although initially thought to be a disorder of the Japanese population, DRPLA
has been diagnosed in people from a variety of other ethnic backgrounds. Its
prevalence is estimated to be about 0.48 in 100,000 in the Japanese population
based on a study conducted by Tsjuji et al in 2008.3

e The diagnosis of DRPLA is based on presenting findings, family history, and the
results of molecular genetic testing demonstrating an expansion of the CAG
trinucleotide/polyglutamine tract in ATN1.*

o Normal alleles typically have a repeat length of 6 to 35.

o Individuals with DRPLA have a full penetrance allele with repeat length >
48 repeats, usually 48-93.*

0 So-called ‘mutable normal’ alleles may exist, i.e., alleles with repeats
between 36 and 47. Mutable normal alleles do not result in symptoms for
the individual, but they are unstable and may increase in size when
transmitted to offspring.*
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e The age of onset and clinical presentation is indirectly correlated with the size of
the expansion. On average, people with large expansions have earlier onset (and
the PME phenotype) than those with a smaller number of repeats.*?

o0 Although the size of the trinucleotide repeat is inversely correlated with the
age of onset, the number of repeats cannot be used for specific prediction
of symptoms or age of onset in an asymptomatic person. Repeat length is
estimated to account for 50-68% of the variability in age of onset, the other
contributing factors are not known.*

e DRPLA is inherited in an autosomal dominant manner. Males and females are
equally likely to be affected. A person with DRPLA has a 50% chance of passing
the ATN1 mutation to each of his/her children.

0 Most individuals with DRPLA have inherited the mutation from a parent.
The parent may not have had signs of DRPLA because the number of
repeats he or she had were below the ‘threshold’ for manifesting
symptoms (‘mutable normal’ or ‘intermediate’ alleles) or the number of
repeats was within the disease-causing range, but small in number thus
the parent with the abnormal allele has not yet developed symptoms.

0 Unaffected persons with mutable normal or intermediate alleles may pass
this allele to offspring and the allele may undergo intergenerational
expansion to a disease-causing range. The amount that of expansion
depends upon the size of the repeat and gender of the transmitting parent.
When the expansion is inherited from the father, increase in size of the
expansion tends to be larger than when the disease-causing allele is
inherited from the mother.* As a result, individuals who inherit the mutation
from their father tend to have onset of disease 26-29 years earlier than
their affected parent; when inheritance is from the mother, the onset of
disease is about 14-15 years earlier.

Test Information

e DRPLA molecular genetic testing identifies the number of CAG
trinucleotide/polyglutamine repeats in ATN1. A repeat length of >48 confirms the
diagnosis of disease. Testing is >99% accurate. Once the diagnosis is confirmed
in an affected relative, pre-symptomatic/predictive testing, prenatal diagnosis,
and preimplantation genetic diagnosis are available to at-risk family members.

Guidelines and Evidence

e No U.S. guidelines exist for genetic testing for DRPLA.
e A 2010 expert-authored review states:!

o0 "The diagnosis of dentatorubral-pallidoluysian atrophy (DRPLA) is
established in individuals with disease-causing CAG trinucleotide
expansions in ATN1 (DRPLA) who are:

= Under age 20 years and have ataxia, myoclonus, seizures, and
progressive intellectual deterioration;
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= Over age 20 years and have ataxia, choreoathetosis, dementia,
and psychiatric disturbance.”

0 "Most individuals diagnosed with DRPLA have an affected parent. It is
appropriate to evaluate both parents of an affected individual with
molecular genetic testing even if they are asymptomatic.”

0 '"Testing of asymptomatic at-risk adults for DRPLA in the presence of
nonspecific or equivocal symptoms is predictive testing, not diagnostic
testing. When testing at-risk individuals for DRPLA, it is helpful to test for
the CAG expansion in an affected family member to confirm the molecular
diagnosis in the family."

0 "At-risk asymptomatic adult family members may seek testing in order to
make personal decisions regarding reproduction, financial matters, and
career planning. Others may have different motivations including simply
the "need to know." Testing of asymptomatic at-risk adult family members
usually involves pre-test interviews in which the motives for requesting the
test, the individual's knowledge of DRPLA, the possible impact of positive
and negative test results, and neurologic status are assessed.”

0 "Requests from parents for testing of asymptomatic at-risk individuals
