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Description

Description

Hereditary Diffuse Gastric Cancer (HDGC, sometimes called signet ring gastric cancer) is an autosomal dominant syndrome characterized by the
development of diffuse gastric cancers. CDH1 is a tumor suppressing gene that encodes the cell-to-cell adhesion protein E-cadherin. Germline variants
in the CDH1 gene have been associated with an increased risk of developing HDGC and lobular breast cancer. Testing for CTNNA1 variants has also
been proposed for individuals with or at risk for HDGC. Knowledge of variant status in individuals at potentially increased risk may impact health care
decisions to reduce risk.

OBJECTIVE
The objective of this evidence review is to evaluate the clinical validity and clinical utility of germline genetic testing of individuals with or at high-risk of
HDGC and to determine if its use improves the net health outcome.
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POLICY STATEMENT
Germline genetic testing for CDH1 variants to identify individuals with or at risk for hereditary diffuse gastric cancer (HDGC) may be considered
medically necessary for individuals meeting the following criteria (see Policy Guidelines):

A diagnosis of diffuse gastric cancer (DGC) before age 50 years; OR

A diagnosis of DGC at any age in individuals of Maori ethnicity, or with a personal or family history of cleft/lip palate; OR

A diagnosis of bilateral lobular breast cancer before age 70 years; OR

Personal or family history of both DGC and lobular breast cancer, one diagnosed before age 70 years; OR

Two 1st- or 2nd-degree relatives (see Policy Guidelines) with a diagnosis of gastric cancer at any age, one DGC; OR

Two 1st- or 2nd-degree relatives (see Policy Guidelines) with a diagnosis of lobular breast cancer before 50 years of age.

Germline genetic testing for CDH1 variants in individuals not meeting the above criteria is considered investigational.

Germline genetic testing for CTNNA1 variants to identify individuals with or at risk for HDGC is considered investigational (see Policy Guidelines).

 

POLICY GUIDELINES
Plans may need to alter local coverage medical policy to conform to state law regarding coverage of biomarker testing. The National Comprehensive
Cancer Network (NCCN) guidelines for Genetic/Familial High-Risk Assessment: Breast, Ovarian, and Pancreatic v3.2023 recommend testing for high-
penetrant breast cancer susceptibility genes including CDH1 for individuals diagnosed at any age with lobular breast cancer with personal or family
history of diffuse gastric cancer and state, "See NCCN Guidelines for Gastric Cancer". Thus, these two NCCN guidelines' criteria conflict as to the age
of lobular breast cancer. Plans with legislative mandated coverage of biomarkers might need to use the broader criteria for coverage determination.

1st-degree relatives are parents, siblings, and children.

2nd-degree relatives are grandparents, aunts, uncles, nieces, nephews, grandchildren, and half-siblings.

Testing Strategy

In individuals with a known familial CDH1 variant, targeted testing for the specific variant is recommended.

In individuals with unknown familial CDH1 variant:

To identify clinically significant variants, NCCN advises testing a close relative (see above) who has cancer related to hereditary diffuse
gastric cancer (HDGC) syndrome, because that individual has the highest likelihood of obtaining a positive test result. Testing family
members without a related cancer diagnosis could be considered if family members with a related cancer are unwilling or unavailable
for testing.

The International Gastric Linkage Consortium recommends germline genetic testing for CTNNA1 variants to identify individuals with or at risk
for HDGC who meet criteria for CDH1 testing and have had CDH1 testing with no CDH1 variant identified. Consideration could be given to
targeted testing at-risk family members when a CTNNA1 variant has been previously identified in a close family member. However, the
evidence on follow-up of asymptomatic CTNNA1 mutation carriers who had small diffuse gastric cancer foci found on prophylactic gastrectomy
is based on very limited sample size and it is not known if those findings would have led to invasive cancer (Benusiglio et al, 2019). Without
additional study of long-term follow-up with endoscopic surveillance and large cohort studies there is risk of unneeded prophylactic
gastrectomy.
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Testing Unaffected Individuals

In unaffected family members of potential CDH1 variant families, most test results will be negative and uninformative. Therefore, it is strongly
recommended that an affected family member be tested first whenever possible to adequately interpret the test. Should a CDH1 variant be
found in an affected family member(s), DNA from an unaffected family member can be tested specifically for the same variant of the affected
family member without having to sequence the entire gene. Interpreting test results for an unaffected family member without knowing the
genetic status of the family may be possible in the case of a positive result for an established disease-associated variant but leads to difficulties
in interpreting negative test results (uninformative negative) or variants of uncertain significance because the possibility of a causative CDH1
variant is not ruled out.

Testing Minors

The use of genetic testing for CDH1 variants for identifying hereditary diffuse gastric cancer syndrome has limited or no clinical utility in minors,
because there is no change in management for minors as a result of knowledge of the presence or absence of a deleterious variant. In addition,
there are potential harms related to stigmatization and discrimination. Exceptions to this might be based on family history and/or high risk
ethnicity.

Genetics Nomenclature Update

The Human Genome Variation Society nomenclature is used to report information on variants found in DNA and serves as an international standard in
DNA diagnostics. It is being implemented for genetic testing medical evidence review updates starting in 2017 (see Table PG1). The Society's
nomenclature is recommended by the Human Variome Project, the Human Genome Organization, and by the Human Genome Variation Society itself.

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

Table PG1. Nomenclature to Report on Variants Found in DNA

Previous Updated Definition

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

  Variant Change in the DNA sequence

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

Table PG2. ACMG-AMP Standards and Guidelines for Variant Classification

Variant Classification Definition

Pathogenic Disease-causing change in the DNA sequence

Likely pathogenic Likely disease-causing change in the DNA sequence

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

Likely benign Likely benign change in the DNA sequence

Benign Benign change in the DNA sequence
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ACMG-AMP: American College of Medical Genetics and Genomics and the Association for Molecular Pathology.

Genetic Counseling

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

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

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

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

Some Plans may have contract or benefit exclusions for genetic testing, or have state mandates for biomarker testing coverage.

FDA REGULATORY STATUS
Clinical laboratories may develop and validate tests in-house and market them as a laboratory service; laboratory-developed tests must meet the
general regulatory standards of the Clinical Laboratory Improvement Amendments (CLIA). Germline genetic testing for CDH1 variants is available
under the auspices of the CLIA. Laboratories that offer laboratory-developed tests must be licensed by the CLIA for high-complexity testing. To date,
the U.S. Food and Drug Administration has chosen not to require any regulatory review of this test.

RATIONALE

Summary of Evidence

For individuals without suspected hereditary diffuse gastric cancer (HDGC) who are at risk for HDGC who receive germline genetic testing for cadherin
1 (CDH1) variants, the evidence includes retrospective observational studies. Relevant outcomes are overall survival (OS), disease-specific survival,
test validity, morbid events, functional outcomes, health status measures, quality of life, treatment-related mortality, and treatment-related morbidity.
There is no direct evidence of the clinical utility of CDH1 testing in asymptomatic individuals. Penetrance estimates for gastric cancer range from 42%
to 70% in men and 33% to 56% in women. Penetrance is higher in individuals from families with more gastric cancer cases and is lower in individuals
identified by methods such as multigene panel testing. A chain of evidence can be established from studies demonstrating an association between
CDH1 variant status and increased risk of developing HDGC or lobular breast cancer, and the availability of prophylactic total gastrectomy (PTG) to
reduce risk of gastric cancer. The evidence is sufficient to determine that the technology results in an improvement in the net health outcome.

For individuals with suspected HDGC who receive germline genetic testing for CDH1 variants, the evidence includes retrospective observational
studies. Relevant outcomes are OS, disease-specific survival, test validity, morbid events, functional outcomes, health status measures, quality of life,
treatment-related mortality, and treatment-related morbidity. There are no targeted treatments for HDGC based on CDH1 variant status. The benefit of
genetic testing to affected individuals would be to inform healthcare decisions to reduce risk of other cancers, and to inform decisions about genetic
testing for at-risk family members. A chain of evidence can be established from studies demonstrating an association between CDH1 variant status and
increased risk of developing HDGC or lobular breast cancer, and the availability of PTG to reduce risk of gastric cancer. The evidence is sufficient to
determine that the technology results in an improvement in the net health outcome.

For individuals with suspected HDGC, or without suspected HDGC who are at risk for HDGC who receive germline genetic testing for catenin alpha 1
(CTNNA1) variants, the evidence includes a small number of case reports of CTNNA1 variants identified in individuals from families with HDGC.
Relevant outcomes are OS, disease-specific survival, test validity, morbid events, functional outcomes, health status measures, quality of life,
treatment-related mortality, and treatment-related morbidity. There is no direct evidence of the clinical utility of testing for CTNNA1 variants in
individuals with suspected HDGC or at risk for HDGC. The evidence is insufficient to demonstrate clinical validity and therefore a chain of evidence
cannot be established. The evidence is insufficient to determine that the technology results in an improvement in the net health outcome.
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SUPPLEMENTAL INFORMATION

Practice Guidelines and Position Statements

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

International Gastric Cancer Linkage Consortium

In 2020, the International Gastric Cancer Linkage Consortium (IGCLC) updated their guidelines on hereditary diffuse gastric cancer (HDGC), including
genetic testing criteria.14, The guideline authors noted that, because of the relatively low incidence of HDGC, randomized controlled trial data are
lacking and the recommendations relied on consensus expert opinion, expert evidence, and observational studies. Therefore, the evidence level for
their recommendations was categorized as "low" to "moderate" according to GRADE definitions (i.e., further research is likely to very likely to have an
important impact on confidence in the estimate of the effect addressed by the recommendation).

The Guidelines recommended the following criteria for genetic testing:

Family Criteria (family members must be first or second degree blood relatives of each other)

Two or more cases of gastric cancer in family regardless of age, with at least one diffuse gastric cancer (DGC); or

One or more case of DGC at any age and 1 or more case of lobular breast cancer before age 70 years in different family members; or

Two or more cases of lobular breast cancer in family members before age 50 years.

Individual Criteria

DGC before age 50 years; or

DGC at any age in individuals of Maori ethnicity; or

DGC at any age in individuals with a personal or family history (1st degree) of cleft lip/cleft palate; or

History of DGC and lobular breast cancer, both diagnosed before age 70 years; or

Bilateral lobular breast cancer, diagnosed before age 70 years; or

Gastric in situ signet ring cells and/or pagetoid spread of signet ring cells in individuals before age 50 years.

The guidelines also note:

Histologically-confirmed intestinal-type gastric and non-lobular breast cancer cases should not be used to fulfil testing criteria as these are not part of
HDGC.

Individuals who fulfill criteria for HDGC genetic testing should first have CDH1 analyzed and, if no variant identified, be considered for CTNNA1
analysis.
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National Comprehensive Cancer Network

National Comprehensive Cancer Network (NCCN) Guidelines on Gastric Cancer (v. 1.2023 ) include the following recommendations:4,

Genetic testing for CDH1 mutations should be considered when any of the following criteria are met:

Two gastric cancer cases in a family, 1 confirmed DGC regardless of age; or

DGC diagnosed before age 50 years without a family history; or

Personal or family history of DGC and lobular breast cancer, one diagnosed before age 70 years; or

Two cases of lobular breast cancer in family members before 50 years of age; or

DGC at any age in individuals of Māori ethnicity, or with a personal or family history of cleft lip/cleft palate; or

Bilateral lobular breast cancer before age 70 years.

Prophylactic total gastrectomy is recommended between ages 18 and 40 for individuals with a CDH1 variant. Prophylactic gastrectomy prior to 18
years of age is not recommended, but may be considered for certain patients, especially those with family members diagnosed with gastric cancer
before 25 years of age.

CDH1 variant carriers who elect not to undergo prophylactic gastrectomy should be offered screening every 6 to 12 months by upper endoscopy with
multiple random biopsies.

Individuals with CDH1 variants should be followed using high-risk guidelines as outlined in the NCCN Guidelines for Genetic/Familial High-Risk
Assessment: Breast, Ovarian, and Pancreatic.

For those patients without a strong family history of DGC, genetics counseling with multidisciplinary review is indicated.

U.S. Preventive Services Task Force Recommendations

Not applicable.

Medicare National Coverage

There is no national coverage determination. In the absence of a national coverage determination, coverage decisions are left to the discretion of local
Medicare carriers.
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POLICY HISTORY - THIS POLICY WAS APPROVED BY THE FEP® PHARMACY AND MEDICAL POLICY
COMMITTEE ACCORDING TO THE HISTORY BELOW:

Date Action Description

December 2022
New policy - Add
to Genetics
section

Policy created with literature review through July 11, 2022. Germline genetic testing for CDH1 variants to
identify individuals with or at risk for hereditary diffuse gastric cancer (HDGC) may be considered
medically necessary with criteria. Germline genetic testing for CTNNA1 variants to identify individuals
with or at risk for HDGC is considered investigational.

December 2023 New policy Policy updated with literature review through June 23, 2023; references added. Policy statements 
unchanged. FEP 2024 Benefit update. FEP new policy
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