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Jurisdiction
Medicare .
ID Number Administrative Appllcal?le .
States/Territories
Contractors
(MACs)
NCD Next Generation Sequencing 90.2
MolDX: Molecular Diagnostic J5 - Wisconsin
Tests (MDT) L36807 Physicians Service
Insurance 1A, KS, MO, NE
Billing and Coding: MolDX: Corporation
LCD Molecular Diagnostic Tests A57772
(MDT) J8 - Wisconsin IN, Ml
LCA Physicians Service
MolDX: Repeat Germline Testing | L38429 Insurance
Corporation
Billing and Coding: MolDX: A57100
Repeat Germline Testing
J6 - National
L35000 Government IL, MN, Wi
LCD Molecular Pathology Procedures | =——— Services, Inc. (Part
LCA Billing and Coding: Molecular A56199 A/B MAC)
Pathology Procedures . CT, NY, ME, MA, NH,
JK - National

RI, VT

Government



https://www.cms.gov/
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=372&ncdver=2&bc=0
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdId=36807&ver=43
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleid=57772&ver=46&keyword=&keywordType=starts&areaId=all&docType=6,3,5,1,F,P&contractOption=all&hcpcsOption=code&hcpcsStartCode=0215U&hcpcsEndCode=0215U&sortBy=title&bc=1
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38429&ver=5&bc=0
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleId=57100&ver=19
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=35000&ver=138&bc=0
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleid=56199&ver=95&
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Services, Inc. (Part
A/B MAC

MolDX: Molecular Diagnostic 138228
Tests (MDT)
Billing and Coding: MolDX: A56973
LCD Molecular Diagnostic Tests J15 - CGS
(MDT) Administrators, KY, OH
LCA LLC (Part A/B MAC)
MolDX: Repeat Germline Testing | L36021
Billing and Coding: MolDX: A57141
Repeat Germline Testing
MolDX: Molecular Diagnostic L35160
Tests (MDT)
Billing and Coding: MolDX: A57526 CA HI NV
LCD Molecular Diagnostic Tests JE - Noridian S
American Samoa,
(MDT) Healthcare
. Guam, Northern
LCA Solutions, LLC .
MolDX: R t Germline Testin Mariana Islands
olDX: Repeat Germline Testing | | Jgac4
Billing and Coding: MolDX:
Repeat Germline Testing A57331
MolDX: Molecular Diagnostic
Tests (MDT) L36256
Billing and Coding: MolDX:
LCD Molecular Diagnostic Tests A57527 JF - Noridian AK, AZ, ID, MT, ND,
(MDT) Healthcare OR, SD, UT, WA, WY
LCA Solutions, LLC
MolDX: Repeat Germline Testing | L38353
Billing and Coding: MolDX: A57332
Repeat Germline Testing
. JH - Novitas
Biomarkers for Oncology L35396 .
Solutions, Inc.
LCD (Part A/B MAC) AR, CO, NM, OK, T,
Biomarkers Overview L35062 LA, MS
L L - Novi
€A | Billing and Coding: Molecular | Asgo17 | b Novitas DE, D.C., MD, NJ, PA
Pathology and Genetic Testin Solutions, Inc.
&Y g (Part A/B MAC)
LCD MolDX: Molecular Diagnostic L35025 JJ - Palmetto GBA | AL, GA, TN

Tests (MDT)

(Part A/B MAC)



https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38288&ver=7&bc=0
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleid=56973&ver=46&keyword=Exome+(ie%2c+somatic+mutations)&keywordType=starts&areaId=all&docType=NCA%2cCAL%2cNCD%2cMEDCAC%2cTA%2cMCD%2c6%2c3%2c5%2c1%2cF%2cP&contractOption=all&sortBy=relevance&bc=1
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdId=36021&ver=47
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleId=57141&ver=21
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdId=35160&ver=59
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleid=57526&ver=54&keyword=Exome+(ie%2c+somatic+mutations)&keywordType=starts&areaId=all&docType=NCA%2cCAL%2cNCD%2cMEDCAC%2cTA%2cMCD%2c6%2c3%2c5%2c1%2cF%2cP&contractOption=all&sortBy=relevance&bc=1
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38351&ver=6&bc=0
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleId=57331&ver=26
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdId=36256&ver=51
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleid=57527&ver=51&keyword=Exome+(ie%2c+somatic+mutations)&keywordType=starts&areaId=all&docType=NCA%2cCAL%2cNCD%2cMEDCAC%2cTA%2cMCD%2c6%2c3%2c5%2c1%2cF%2cP&contractOption=all&sortBy=relevance&bc=1
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38353&ver=6&bc=0
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleId=57332&ver=25
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=35396&ver=208&bc=0
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdId=35062&ver=122
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleid=58917&ver=62&keyword=81440&keywordType=starts&areaId=all&docType=6%2c3%2c5%2c1%2cF%2cP&contractOption=all&hcpcsOption=code&hcpcsStartCode=81440&hcpcsEndCode=81440&sortBy=title&bc=1
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdId=35025&ver=96
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LCA Billing and Coding: MolDX: A56853
Molecular Diagnostic Tests JM - Palmetto GBA
(MDT) (Part A/B MAC) NC, SC, VA, WV
L38274
MolDX: Repeat Germline Testing
Billing and Coding: MolDX: A58017
Repeat Germline Testing
LCD Molecular Pathology Procedures 134519 IN - FIFS’E Co_ast
- Service Options, EL PR US. V]
Billing and Coding: Molecular Inc. (Part A/B o T
LCA Pathology and Genetic Testing A58918 MAC)
Description

Deoxyribonucleic acid (DNA) is a molecule that carries instructions for the characteristics and functions of
living organisms, including humans, and are transmitted from one generation to the next. An individual’s
complete set of genetic instructions is referred to as the genome.

Sometimes variants (mutations) take place and can disrupt an individual’s usual processes. This happens
during DNA replication. The interference leads to a permanent alteration in the DNA sequence.
Chromosomes, a single gene or multiple genes can mutate in a number of ways including substitutions,
insertions (additions), deletions, duplications (copied at least one time) and repeat expansions (repetition
of short DNA sequences). Variants can be insignificant or even beneficial; others are pathogenic (disease-
causing).

Variants can be detected with genetic testing by analyzing DNA with sequencing (sometimes referred to as
next-generation sequencing [NGS]) or by analyzing deletions/duplications analysis and large genomic
rearrangements. Some laboratories combine these methods, which is known as comprehensive testing.

Germline (inherited) genetic testing refers to the identification of variants associated with inherited risk of
disease which can be detected by evaluating an individual’s entire genome at a single time (referred to as
whole genome sequencing [WGS]) or by targeting chromosomes, genes, gene regions or gene products
within an individual’s genome that may play a role in the development or progression of an associated
disease. An individual’s germline DNA is present at birth, is constant and is identical in all body tissue types.
Almost any sample (eg, blood, saliva, buccal [cheek] smear, fresh or frozen tissues, formalin-fixed paraffin-
embedded [FFPE] tissues, hair follicles and prenatal specimens) is suitable for germline testing. In general,
germline testing for a particular disorder is performed once per lifetime; however, there are rare instances
when repeat testing is appropriate.

Somatic (tumor) testing differs from germline genetic testing. Genetic alterations in tumor tissue occur
after birth and throughout the lifetime. As mentioned above, germline testing may be performed on
essentially any sample; somatic analysis requires the applicable tumor tissue. Repeat somatic testing may
be necessary when certain clinical situations arise.



https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleid=56853&ver=67&keyword=&keywordType=starts&areaId=all&docType=6%2c3%2c5%2c1%2cF%2cP&contractOption=all&hcpcsOption=code&hcpcsStartCode=0215U&hcpcsEndCode=0215U&sortBy=title&bc=1
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38274&ver=6&bc=0
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleId=58017&ver=20
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdId=34519&ver=33
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleid=58918&ver=56&keyword=&keywordType=starts&areaId=all&docType=6%2c3%2c5%2c1%2cF%2cP&contractOption=all&hcpcsOption=code&hcpcsStartCode=0212U&hcpcsEndCode=0212U&sortBy=title&bc=1
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Sometimes when tumor tissue is analyzed, a germline variant may be discovered. When this occurs the
results should be validated with germline analysis, known as confirmatory testing. Laboratories may offer
paired testing (somatic and germline analysis performed concurrently).

Genetic testing may be used for a variety of purposes including, diagnostic to identify or rule out a
suspected genetic condition in an individual who exhibits signs and symptoms of the disorder and
pharmacogenomics testing which analyzes an individual’s unique genetic makeup to help determine
response to a specific medication.

Multigene (or expanded) panels analyze a broad set of genes simultaneously (as opposed to single gene
testing that searches for variants in one specific gene) and have been proposed to evaluate the DNA of an
individual with a personal and/or family history of more than one hereditary condition or syndrome or
hereditary conditions/syndromes associated with more than one gene. Panels often include medically
actionable genes but may also include those with unclear medical management. Targeted (or focused)
multigene panels analyze a limited number of genes targeted to a specific condition.

Exome sequencing, also referred to as whole exome sequencing (WES), is an alternative to whole genome
sequencing (WGS). It is a laboratory test used to determine the sequence of the protein coding regions of
the genome. The exome is the part of the genome that encodes protein, where roughly 85% of variants are
known to contribute to diseases in humans. Exome sequencing has been proposed as a diagnostic method
to identify these genetic variants in an individual not diagnosed by traditional diagnostic and genetic testing
approaches.

Coverage Determination

iCare follows the CMS requirements that only allows coverage and payment for services that are
reasonable and necessary for the diagnosis and treatment of illness or injury or to improve the functioning
of a malformed body member except as specifically allowed by Medicare.

Genetic tests must demonstrate clinical utility, analytical and clinical validity and fulfill the CMS
“reasonable and necessary” criteria. Analytic validity (test accurately identifies the gene variant), clinical
validity (test identifies or predicts the clinically defined disorder) and clinical utility (test measurably
improves clinical outcomes) of the genetic test is supported by generally accepted standards that are based
on credible scientific evidence published in peer-reviewed medical literature generally recognized by the
relevant medical community, specialty society recommendations, and views of physicians practicing in
relevant clinical areas. The test must be ordered by a physician who is treating the beneficiary and the
results will be used in the management of a beneficiary’s specific medical problem.

For jurisdictions with no Medicare guidance, iCare will utilize the MolDX program and Technical
Assessments for molecular assays as the standard to evaluate clinical utility, analytical and clinical
validity in conjunction with adhering to Medicare’s reasonable and necessary requirement.

In interpreting or supplementing the criteria above and in order to determine medical necessity
consistently, iCare may consider the criteria contained in the following:



https://www.palmettogba.com/MolDx
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General Criteria for Genetic Testing
Apply General Criteria for Genetic Testing when test specific criteria are not available on any medical
coverage policy.

Genetic testing will be considered medically reasonable and necessary when the following requirements
are met:

e Analytic validity (test accurately identifies the gene variant), clinical validity (test identifies or predicts
the clinically defined disorder) and clinical utility (test measurably improves clinical outcomes) of the
genetic test is supported by the MolDX Program or by generally accepted standards that are based on
credible scientific evidence published in peer-reviewed medical literature generally recognized by the
relevant medical community, specialty society recommendations and views of physicians practicing in
relevant clinical areas; AND

e Alternative laboratory or clinical tests to definitively diagnose the disorder/identify the condition are
unavailable or results are clearly equivocal; AND

e Results of the genetic testing must directly impact treatment or management of the Medicare
beneficiary; AND

e A multigene panel is defined as a test that analyzes more than one gene simultaneously. A panel will be
considered medically reasonable and necessary if more than one gene impacts the clinical management
of the individual being tested. The panel must evaluate genes and/or alleles in accordance with the
panel’s indicated use.

Exome Sequencing
Exome sequencing will be considered medically reasonable and necessary when the following
requirements are met:>*

e Alternative laboratory or clinical tests to definitively diagnose the disorder/identify the condition are
unavailable or results are clearly equivocal; AND

e Analytic validity (test accurately identifies the gene variant), clinical validity (test identifies or predicts
the clinically defined disorder) and clinical utility (test measurably improves clinical outcomes) of the
genetic test is supported by the MolDX Program or by generally accepted standards that are based on
credible scientific evidence published in peer-reviewed medical literature generally recognized by the
relevant medical community, specialty society recommendations and views of physicians practicing in
relevant clinical areas; AND

e Results of the genetic testing must directly impact treatment or management of the Medicare
beneficiary



https://www.palmettogba.com/MolDx
https://www.palmettogba.com/MolDx
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Known Familial Pathogenic or Likely Pathogenic Variant

Known familial variant (KFV) genetic testing will be considered medically reasonable and necessary when
the individual to be tested is affected and has a first- second-or third-degree relative with a pathogenic or
likely pathogenic variant. Genetic testing should be limited to the KFV.

Repeat Germline Genetic Testing
Repeat germline genetic testing will be considered medically reasonable and necessary when the following
requirements are met:*®

e Individual to be tested is affected with a condition known to be relevant to germline testing and a
pathogenic or likely pathogenic KFV identified has been identified in a separate first- second-or third-
degree relative not involved in the initial analysis and has not received prior genetic testing for the
condition that would have found the KFV; OR

e Technological advancements for genetic testing may detect previously missed pathogenic variants (eg,
evaluation of deletions and large genomic rearrangement has become available and initial testing
included sequencing only or new methods for capturing and sequencing DNA)

Repeat Somatic Genetic Testing
Repeat somatic genetic testing will be considered medically reasonable and necessary when the following
requirements are met:

e Examination of a new sample of the primary tumor; AND

¢ Individual diagnosed with recurrence, relapse, is nonresponsive to treatment or experiences progression
of disease while off treatment

The use of the criteria in this Medicare Advantage Medical Coverage Policy provides clinical benefits highly
likely to outweigh any clinical harms. Services that do not meet the criteria above are not medically
necessary and thus do not provide a clinical benefit. Medically unnecessary services carry risks of adverse
outcomes and may interfere with the pursuit of other treatments which have demonstrated efficacy.

Coverage Limitations

US Government Publishing Office. Electronic code of federal regulations: part 411 —42 CFR § 411.15 -
Particular services excluded from coverage

The following tests may not be considered a benefit (statutory exclusion):



https://www.ecfr.gov/current/title-42/chapter-IV/subchapter-B/part-411
https://www.ecfr.gov/current/title-42/chapter-IV/subchapter-B/part-411
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e Tests considered screening in the absence of clinical signs and symptoms of disease that are not
specifically identified by the law;'% OR

e Tests performed to determine carrier screening;*! OR

e Prenatal diagnostic testing;*! OR

e Tests that confirm a diagnosis or known information;'% OR

e Tests to determine risk for developing a disease or condition;*% OR
e Tests performed to measure the quality of a process;'°® OR

e Tests without diagnosis specific indications;% OR

e Tests identified as investigational by available literature and/or the literature supplied by the developer
and are not a part of a clinical trial‘®®

These treatments and services fall within the Medicare program’s statutory exclusion that prohibits
payment for items and services that have not been demonstrated to be reasonable and necessary for the
diagnosis and treatment of illness or injury (§1862(a)(1) of the Act). Other services/items fall within the
Medicare program’s statutory exclusion at 1862(a)(12), which prohibits payment.

The following items for genetic testing will not be considered medically reasonable and necessary:

e Any laboratory test that investigates the same germline genetic content, for the same genetic
information, that has already been tested in the same individual

e Deletion/duplication information is obtained as part of the sequencing procedure but submitted as an
independent analysis

e Genetic tests that have not demonstrated clinical utility, analytical and clinical validity via the MolDX
Program

e [ndividual to be tested has an affected first-, second- or third-degree relative with an uninformative
(negative or variant of unknown significance [VUS]) genetic test result for the associated condition

o KFV detection analysis if the individual to be tested previously received KFV testing, single gene analysis
or multigene panel testing that would have detected the KFV

e Repeat somatic genetic testing of the same tissue sample as the original somatic genetic test

e Role of the gene to be analyzed has no known disease relationship



https://app.dexzcodes.com/login
https://app.dexzcodes.com/login

Genetic Testing
Page: 9 of 30

A review of the current medical literature shows that the evidence is insufficient to determine that these
services are standard medical treatments. There remains an absence of randomized, blinded clinical studies
examining benefit and long-term clinical outcomes establishing the value of these services in clinical
management.

Coding Information

Any codes listed on this policy are for informational purposes only. Do not rely on the accuracy and
inclusion of specific codes. Inclusion of a code does not guarantee coverage and/or reimbursement for a
service or procedure.

CPT® Code(s) Description Comments

AFF2 (AF4/FMR2 family, member 2 [FMR2]) (eg, fragile X mental
81171 [retardation 2 [FRAXE]) gene analysis; evaluation to detect
abnormal (eg, expanded) alleles

AFF2 (AF4/FMR2 family, member 2 [FMR2]) (eg, fragile X mental
81172 [retardation 2 [FRAXE]) gene analysis; characterization of alleles
(eg, expanded size and methylation status)

ASPA (aspartoacylase) (eg, Canavan disease) gene analysis,
common variants (eg, E285A, Y231X)

BCKDHB (branched-chain keto acid dehydrogenase E1, beta
81205 |polypeptide) (eg, maple syrup urine disease) gene analysis,
common variants (eg, R183P, G278S, E422X)

BLM (Bloom syndrome, RecQ helicase-like) (eg, Bloom syndrome)
gene analysis, 2281del6ins7 variant

81200

81209

CFTR (cystic fibrosis transmembrane conductance regulator) (eg,
81220 [cystic fibrosis) gene analysis; common variants (eg, ACMG/ACOG

guidelines)

CFTR (cystic fibrosis transmembrane conductance regulator) (eg,
81221 . . . - .

cystic fibrosis) gene analysis; known familial variants

CFTR (cystic fibrosis transmembrane conductance regulator) (eg,
81222 . g . . . . .

cystic fibrosis) gene analysis; duplication/deletion variants
81273 CFTR (cystic fibrosis transmembrane conductance regulator) (eg,

cystic fibrosis) gene analysis; full gene sequence

CFTR (cystic fibrosis transmembrane conductance regulator) (eg,
81224  [cystic fibrosis) gene analysis; intron 8 poly-T analysis (eg, male
infertility)
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81228

Cytogenomic constitutional (genome-wide) microarray analysis;
interrogation of genomic regions for copy number variants (eg,
bacterial artificial chromosome [BAC] or oligo-based comparative
genomic hybridization [CGH] microarray analysis)

81242

FANCC (Fanconi anemia, complementation group C) (eg, Fanconi
anemia, type C) gene analysis, common variant (eg, IVS4+4A>T)

81243

FMR1 (fragile X mental retardation 1) (eg, fragile X mental
retardation) gene analysis; evaluation to detect abnormal (eg,
expanded) alleles

81244

FMR1 (fragile X mental retardation 1) (eg, fragile X mental
retardation) gene analysis; characterization of alleles (eg,
expanded size and promoter methylation status)

81250

G6PC (glucose-6-phosphatase, catalytic subunit) (eg, Glycogen
storage disease, type 1a, von Gierke disease) gene analysis,
common variants (eg, R83C, Q347X)

81251

GBA (glucosidase, beta, acid) (eg, Gaucher disease) gene analysis,
common variants (eg, N370S, 84GG, L444P, IVS2+1G>A)

81252

GJB2 (gap junction protein, beta 2, 26kDa, connexin 26) (eg,
nonsyndromic hearing loss) gene analysis; full gene sequence

81253

GJB2 (gap junction protein, beta 2, 26kDa, connexin 26) (eg,
nonsyndromic hearing loss) gene analysis; known familial variants

81254

GJB6 (gap junction protein, beta 6, 30kDa, connexin 30) (eg,
nonsyndromic hearing loss) gene analysis, common variants (eg,
309kb [del(GJB6-D1351830)] and 232kb [del(GJB6-D1351854)])

81255

HEXA (hexosaminidase A [alpha polypeptide]) (eg, Tay-Sachs
disease) gene analysis, common variants (eg, 1278insTATC,
1421+1G>C, G269S)

81257

HBA1/HBA2 (alpha globin 1 and alpha globin 2) (eg, alpha
thalassemia, Hb Bart hydrops fetalis syndrome, HbH disease),
gene analysis; common deletions or variant (eg, Southeast Asian,
Thai, Filipino, Mediterranean, alpha3.7, alpha4.2, alpha20.5,
Constant Spring)

81258

HBA1/HBA2 (alpha globin 1 and alpha globin 2) (eg, alpha
thalassemia, Hb Bart hydrops fetalis syndrome, HbH disease),
gene analysis; known familial variant
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HBA1/HBA2 (alpha globin 1 and alpha globin 2) (eg, alpha

81259 [thalassemia, Hb Bart hydrops fetalis syndrome, HbH disease),
gene analysis; full gene sequence
IKBKAP (inhibitor of kappa light polypeptide gene enhancer in B-
81260 cells, kinase complex-associated protein) (eg, familial
dysautonomia) gene analysis, common variants (eg, 2507+6T>C,
R696P)
HBA1/HBA2 (alpha globin 1 and alpha globin 2) (eg, alpha
81269 [thalassemia, Hb Bart hydrops fetalis syndrome, HbH disease),
gene analysis; duplication/deletion variants
MCOLN1 (mucolipin 1) (eg, Mucolipidosis, type IV) gene analysis,
81290 .
common variants (eg, IVS3-2A>G, del6.4kb)
SMNZ1 (survival of motor neuron 1, telomeric) (eg, spinal muscular
atrophy) gene analysis; dosage/deletion analysis (eg, carrier
81329 . . . :
testing), includes SMN2 (survival of motor neuron 2, centromeric)
analysis, if performed
SMPD1(sphingomyelin phosphodiesterase 1, acid lysosomal) (eg,
81330 |Niemann-Pick disease, Type A) gene analysis, common variants
(eg, R496L, L302P, fsP330)
81337 SMN1 (survival of motor neuron 1, telomeric) (eg, spinal muscular
atrophy) gene analysis; known familial sequence variant(s)
HBB (hemoglobin, subunit beta) (eg, sickle cell anemia, beta
81361 [thalassemia, hemoglobinopathy); common variant(s) (eg, HbS,
HbC, HbE)
HBB (hemoglobin, subunit beta) (eg, sickle cell anemia, beta
81362 . . - .
thalassemia, hemoglobinopathy); known familial variant(s)
HBB (hemoglobin, subunit beta) (eg, sickle cell anemia, beta
81363 . . . . .
thalassemia, hemoglobinopathy); duplication/deletion variant(s)
HBB (hemoglobin, subunit beta) (eg, sickle cell anemia, beta
81364 . .
thalassemia, hemoglobinopathy); full gene sequence
81401 MOLECULAR PATHOLOGY PROCEDURE LEVEL 2
81402 MOLECULAR PATHOLOGY PROCEDURE LEVEL 3
81403 MOLECULAR PATHOLOGY PROCEDURE LEVEL 4
81404 MOLECULAR PATHOLOGY PROCEDURE LEVEL 5
81405 MOLECULAR PATHOLOGY PROCEDURE LEVEL 6
81406  |[MOLECULAR PATHOLOGY PROCEDURE LEVEL 7
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81412

Ashkenazi Jewish associated disorders (eg, Bloom syndrome,
Canavan disease, cystic fibrosis, familial dysautonomia, Fanconi
anemia group C, Gaucher disease, Tay-Sachs disease), genomic
sequence analysis panel, must include sequencing of at least 9
genes, including ASPA, BLM, CFTR, FANCC, GBA, HEXA, IKBKAP,
MCOLN1, and SMPD1

81415

Exome (eg, unexplained constitutional or heritable disorder or
syndrome); sequence analysis

81416

Exome (eg, unexplained constitutional or heritable disorder or
syndrome); sequence analysis, each comparator exome (eg,
parents, siblings) (List separately in addition to code for primary
procedure)

81417

Exome (eg, unexplained constitutional or heritable disorder or
syndrome); re-evaluation of previously obtained exome sequence
(eg, updated knowledge or unrelated condition/syndrome)

81425

Genome (eg, unexplained constitutional or heritable disorder or
syndrome); sequence analysis

81426

Genome (eg, unexplained constitutional or heritable disorder or
syndrome); sequence analysis, each comparator genome (eg,
parents, siblings) (List separately in addition to code for primary
procedure)

81427

Genome (eg, unexplained constitutional or heritable disorder or
syndrome); re-evaluation of previously obtained genome
sequence (eg, updated knowledge or unrelated
condition/syndrome)

81430

Hearing loss (eg, nonsyndromic hearing loss, Usher syndrome,
Pendred syndrome); genomic sequence analysis panel, must
include sequencing of at least 60 genes, including CDH23, CLRN1,
GJB2, GPR98, MTRNR1, MYO7A, MYO15A, PCDH15, OTOF,
SLC26A4, TMC1, TMPRSS3, USH1C, USH1G, USH2A, and WFS1

81431

Hearing loss (eg, nonsyndromic hearing loss, Usher syndrome,

Pendred syndrome); duplication/deletion analysis panel, must

include copy number analyses for STRC and DFNB1 deletions in
GJB2 and GJB6 genes

81440

Nuclear encoded mitochondrial genes (eg, neurologic or
myopathic phenotypes), genomic sequence panel, must include
analysis of at least 100 genes, including BCS1L, C100rf2, COQ2,
COX10, DGUOK, MPV17, OPA1, PDSS2, POLG, POLG2, RRM2B,
SCO1, SCO2, SLC25A4, SUCLA2, SUCLG1, TAZ, TK2, and TYMP
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81443

Genetic testing for severe inherited conditions (eg, cystic fibrosis,
Ashkenazi Jewish-associated disorders [eg, Bloom syndrome,
Canavan disease, Fanconi anemia type C, mucolipidosis type VI,
Gaucher disease, Tay-Sachs disease], beta hemoglobinopathies,
phenylketonuria, galactosemia), genomic sequence analysis panel,
must include sequencing of at least 15 genes (eg, ACADM, ARSA,
ASPA, ATP7B, BCKDHA, BCKDHB, BLM, CFTR, DHCR7, FANCC,
G6PC, GAA, GALT, GBA, GBE1, HBB, HEXA, IKBKAP, MCOLN1, PAH)

81460

Whole mitochondrial genome (eg, Leigh syndrome, mitochondrial
encephalomyopathy, lactic acidosis, and stroke-like episodes
[MELAS], myoclonic epilepsy with ragged-red fibers [MERFF],
neuropathy, ataxia, and retinitis pigmentosa [NARP], Leber
hereditary optic neuropathy [LHON]), genomic sequence, must
include sequence analysis of entire mitochondrial genome with
heteroplasmy detection

81465

Whole mitochondrial genome large deletion analysis panel (eg,
Kearns-Sayre syndrome, chronic progressive external
ophthalmoplegia), including heteroplasmy detection, if performed

81479

Unlisted molecular pathology procedure

83080

b-Hexosaminidase, each assay

0036U

Exome (ie, somatic mutations), paired formalin-fixed paraffin-
embedded tumor tissue and normal specimen, sequence analyses

0094U

Genome (eg, unexplained constitutional or heritable disorder or
syndrome), rapid sequence analysis

0211V

Oncology (pan-tumor), DNA and RNA by next-generation
sequencing, utilizing formalin-fixed paraffin-embedded tissue,
interpretative report for single nucleotide variants, copy number
alterations, tumor mutational burden, and microsatellite
instability, with therapy association

0212U

Rare diseases (constitutional/heritable disorders), whole genome
and mitochondrial DNA sequence analysis, including small
sequence changes, deletions, duplications, short tandem repeat
gene expansions, and variants in non-uniquely mappable regions,
blood or saliva, identification and categorization of genetic
variants, proband
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0213U

Rare diseases (constitutional/heritable disorders), whole genome
and mitochondrial DNA sequence analysis, including small
sequence changes, deletions, duplications, short tandem repeat
gene expansions, and variants in non-uniquely mappable regions,
blood or saliva, identification and categorization of genetic
variants, each comparator genome (eg, parent, sibling)

0214V

Rare diseases (constitutional/heritable disorders), whole exome
and mitochondrial DNA sequence analysis, including small
sequence changes, deletions, duplications, short tandem repeat
gene expansions, and variants in non-uniquely mappable regions,
blood or saliva, identification and categorization of genetic
variants, proband

0215U

Rare diseases (constitutional/heritable disorders), whole exome
and mitochondrial DNA sequence analysis, including small
sequence changes, deletions, duplications, short tandem repeat
gene expansions, and variants in non-uniquely mappable regions,
blood or saliva, identification and categorization of genetic
variants, each comparator exome (eg, parent, sibling)

0260U

Rare diseases (constitutional/heritable disorders), identification of
copy number variations, inversions, insertions, translocations, and
other structural variants by optical genome mapping

0264U

Rare diseases (constitutional/heritable disorders), identification of
copy number variations, inversions, insertions, translocations, and
other structural variants by optical genome mapping

0265U

Rare constitutional and other heritable disorders, whole genome
and mitochondrial DNA sequence analysis, blood, frozen and
formalin-fixed paraffin-embedded (FFPE) tissue, saliva, buccal
swabs or cell lines, identification of single nucleotide and copy
number variants

0266U

Unexplained constitutional or other heritable disorders or
syndromes, tissue-specific gene expression by whole-
transcriptome and next-generation sequencing, blood, formalin-
fixed paraffin-embedded (FFPE) tissue or fresh frozen tissue,
reported as presence or absence of splicing or expression changes
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0267U

Rare constitutional and other heritable disorders, identification of
copy number variations, inversions, insertions, translocations, and
other structural variants by optical genome mapping and whole
genome sequencing

0297V

Oncology (pan tumor), whole genome sequencing of paired
malignant and normal DNA specimens, fresh or formalin-fixed
paraffin-embedded (FFPE) tissue, blood or bone marrow,
comparative sequence analyses and variant identification

0298U

Oncology (pan tumor), whole transcriptome sequencing of paired
malignant and normal RNA specimens, fresh or formalin-fixed
paraffin-embedded (FFPE) tissue, blood or bone marrow,
comparative sequence analyses and expression level and chimeric
transcript identification

0299U

Oncology (pan tumor), whole genome optical genome mapping of
paired malignant and normal DNA specimens, fresh frozen tissue,
blood, or bone marrow, comparative structural variant
identification

0300U

Oncology (pan tumor), whole genome sequencing and optical
genome mapping of paired malignant and normal DNA specimens,
fresh tissue, blood, or bone marrow, comparative sequence
analyses and variant identification

0306U

Oncology (minimal residual disease [MRD]), next-generation
targeted sequencing analysis, cell-free DNA, initial (baseline)
assessment to determine a patient specific panel for future
comparisons to evaluate for MRD

0307U

Oncology (minimal residual disease [MRD]), next-generation
targeted sequencing analysis of a patient-specific panel, cell-free
DNA, subsequent assessment with comparison to previously
analyzed patient specimens to evaluate for MRD

0331U

Oncology (hematolymphoid neoplasia), optical genome mapping
for copy number alterations and gene rearrangements utilizing
DNA from blood or bone marrow, report of clinically significant
alterations

0335U

Rare diseases (constitutional/heritable disorders), whole genome
sequence analysis, including small sequence changes, copy
number variants, deletions, duplications, mobile element
insertions, uniparental disomy (UPD), inversions, aneuploidy,
mitochondrial genome sequence analysis with heteroplasmy and
large deletions, short tandem repeat (STR) gene expansions, fetal
sample, identification and categorization of genetic variants
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Rare diseases (constitutional/heritable disorders), whole genome
sequence analysis, including small sequence changes, copy
number variants, deletions, duplications, mobile element
insertions, uniparental disomy (UPD), inversions, aneuploidy,

0336U mitochondrial genome sequence analysis with heteroplasmy and
large deletions, short tandem repeat (STR) gene expansions, blood
or saliva, identification and categorization of genetic variants,
each comparator genome (eg, parent)
APOL1 (apolipoprotein L1) (eg, chronic kidney disease), risk

0355U .
variants (G1, G2)
Obstetrics (expanded carrier screening), 145 genes by next-

0400U generation sequencing, fragment analysis and multiplex ligation-
dependent probe amplification, DNA, reported as carrier positive
or negative
Oncology (hematolymphoid neoplasm), optical genome mapping
for copy number alterations, aneuploidy, and balanced/complex

0413U
structural rearrangements, DNA from blood or bone marrow,
report of clinically significant alterations
Rare diseases (constitutional/heritable disorders), whole
mitochondrial genome sequence with heteroplasmy detection
and deletion analysis, nuclear-encoded mitochondrial gene

0417U |analysis of 335 nuclear genes, including sequence changes,
deletions, insertions, and copy number variants analysis, blood or
saliva, identification and categorization of mitochondrial disorder—
associated genetic variants

CPT®

Category Il Description Comments
Code(s)
No code(s) identified
:o(:iz(;:) Description Comments

No code(s) identified

References

1.  American Academy of Neurology (AAN). Model Coverage Policy. Chromosomal microarray analysis for
intellectual disabilities. https://www.aan.com. Published August 2013. Accessed February 14, 2023.

2. American Academy of Neurology (AAN). Special Article. Evidence-based guideline summary: diagnosis
and treatment of limb-girdle and distal dystrophies. https://www.aan.com. Published October 13,
2014. Accessed February 15, 2023.



https://www.aan.com/
https://www.aan.com/

10.

11.

12.

13.

Genetic Testing
Page: 17 of 30

American Academy of Neurology (AAN). Special Article. Evidence-based guideline summary:
evaluation, diagnosis and management of congenital muscular dystrophy. https://www.aan.com.
Published March 30, 2015. Accessed February 15, 2023.

American Academy of Ophthalmology (AAO). Clinical Statement. Guidelines on clinical assessment of
patients with inherited retinal degenerations. https://www.aao.org. Published October 2022.
Accessed February 15, 2023.

American Academy of Ophthalmology (AAO). Recommendations for genetic testing of inherited eye
diseases — 2014. https://www.aao.org. Published February 2014. Accessed February 14, 2023.

American Association of Neuromuscular and Electrodiagnostic Medicine (AANEM). Position
Statement. The utility of genetic testing in neuromuscular disease: a consensus from the AANEM on
the clinical usefulness of genetic testing in the diagnosis of neuromuscular disease.
https://www.aanem.org. Published April 2016. Accessed February 14, 2023.

American Association of Neuromuscular and Electrodiagnostic Medicine (AANEM). Practice Guideline.
Evidence-based guideline: diagnosis and treatment of limb-girdle and distal dystrophies.
https://www.aanem.org. Published October 2014. Accessed February 14, 2023.

American College of Gastroenterology (ACG). Practice Guidelines. ACG clinical guideline: genetic
testing and management of hereditary gastrointestinal cancer syndromes. https://gi.org. Published
2015. Accessed January 23, 2023.

American College of Gastroenterology (ACG). Practice Guidelines. Guidelines on genetic evaluation
and management of Lynch syndrome: a consensus statement by the US Multi-Society Task Force on
Colorectal Cancer. https://gi.org. Published August 2014. Accessed January 23, 2023.

American College of Medical Genetics and Genomics (ACMG). ACMG Policy Statement. Clinical utility
of genetic and genomic services: a position statement of the American College of Medical Genetics
and Genomics. https://www.acmg.net. Published March 12, 2015. Accessed January 23, 2023.

American College of Medical Genetics and Genomics (ACMG). ACMG Policy Statement. Points to
consider in the clinical application of genomic sequencing. https://www.acmg.net. Published 2012.
Accessed February 13, 2023.

American College of Medical Genetics and Genomics (ACMG). ACMG Practice Guidelines. A practice
guideline from the American College of Medical Genetics and Genomics and the National Society of
Genetic Counselors: referral indications for cancer predisposition assessment. https://www.acmg.net.
Published January 2015. Updated 2019. Accessed January 23, 2023.

American College of Medical Genetics and Genomics (ACMG). ACMG Practice Guidelines. Incidental
findings in clinical genomics: a clarification. https://www.acmg.net. Published August 2013. Accessed
January 23, 2023.



https://www.aan.com/
https://www.aao.org/
https://www.aao.org/
https://www.aanem.org/
https://www.aanem.org/
https://gi.org/
https://gi.org/
https://www.acmg.net/
https://www.acmg.net/
https://www.acmg.net/
https://www.acmg.net/

14.

15.

16.

17.

18.

19.

20.

21.

22.

Genetic Testing
Page: 18 of 30

American College of Medical Genetics and Genomics (ACMG). ACMG Practice Statement. Incidental
detection of acquired variants in germline genetic and genomic testing: a points to consider
statement of the American College of Medical Genetics and Genomics (ACMG).
https://www.acmg.net. Published August 2021. Accessed January 23, 2023.

American College of Medical Genetics and Genomics (ACMG). ACMG Practice Resource. Genetic
evaluation of cardiomyopathy: a clinical practice resource of the American College of Medical
Genetics and Genomics (ACMG). https://www.acmg.net. Published 2018. Accessed February 13,
2023.

American College of Medical Genetics and Genomics (ACMG). ACMG SF v3.1 list for reporting of
secondary findings in clinical exome and genome sequencing: a policy statement of the American
College of Medical Genetics and Genomics (ACMG). https://www.acmg.net. Published August 2022.
Accessed January 23, 2023.

American College of Medical Genetics and Genomics (ACMG). ACMG Statement. DNA-based
screening and personal health: a points to consider statement for individuals and health-care
providers from the American College of Medical Genetics and Genomics (ACMG).
https://www.acmg.net. Published 2021. Accessed January 23, 2023.

American College of Medical Genetics and Genomics (ACMG). ACMG Statement. Points to consider in
the reevaluation and reanalysis of genomic test results: a statement of the American College of
Medical Genetics and Genomics. https://www.acmg.net. Published June 2019. Accessed January 23,
2023.

American College of Medical Genetics and Genomics (ACMG). ACMG Statement. The use of ACMG
secondary findings recommendations for general population screening: a policy statement of the
American College of Medical Genetics and Genomics (ACMG). https://www.acmg.net. Published April
2019. Accessed January 23, 2023.

American College of Medical Genetics and Genomics (ACMG). ACMG Technical Standard. Next-
generation sequencing for constitutional variants in the clinical laboratory, 2021 revision: a technical
standard of the American College of Medical Genetics and Genomics (ACMG). https://www.acmg.net.
Published March 2021. Accessed January 23, 2023.

American College of Medical Genetics and Genomics (ACMG). ACMG Technical Standards. Diagnostic
gene sequencing panels: from design to report — a technical standard of the American College of
Medical Genetics and Genomics. https://www.acmg.net. Published March 2020. Accessed January 23,
2023.

American College of Medical Genetics and Genomics (ACMG). ACMG Technical Standard. Next-
generation sequencing for constitutional variants in the clinical laboratory, 2021 revision: a technical
standard of the American College of Medical Genetics and Genomics (ACMG). https://www.acmg.net.
Published 2021. Accessed February 13, 2023.



https://www.acmg.net/
https://www.acmg.net/
https://www.acmg.net/
https://www.acmg.net/
https://www.acmg.net/
https://www.acmg.net/
https://www.acmg.net/
https://www.acmg.net/
https://www.acmg.net/

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Genetic Testing
Page: 19 of 30

American College of Medical Genetics and Genomics (ACMG). Clarifications to ACMG’s recent
statement on the use of ACMG secondary findings recommendations for general population
screening: a policy statement of the American College of Medical Genetics and Genomics (ACMG).
https://www.acmg.net. Published 2019. Accessed January 23, 2023.

American College of Medical Genetics and Genomics (ACMG). Clinical evaluation and etiologic
diagnosis of hearing loss: a clinical practice resource of the American College of Medical Genetics and
Genomics (ACMG). https://www.acmg.net. Published 2022. Accessed February 13, 2023.

American College of Obstetricians and Gynecologists (ACOG). Committee Opinion. Cascade testing:
testing women with known hereditary genetic mutations associated with cancer.
https://www.acog.org. Published January 2018. Updated 2022. Accessed January 23, 2023.

American College of Obstetricians and Gynecologists (ACOG). Committee Opinion. Ethical issues in
genetic testing. https://www.acog.org. Published June 2008. Updated 2020. Accessed January 23,
2023.

American Gastroenterological Association (AGA). American Gastroenterological Association Institute
guideline on the diagnosis and management of Lynch syndrome. https://gastro.org. Published July 28,
2015. Accessed January 23, 2023.

American Heart Association (AHA). AHA Medical/Scientific Statement. Impact of laboratory molecular
diagnosis on contemporary diagnostic criteria for genetically transmitted cardiovascular diseases:
hypertrophic cardiomyopathy, long-QT syndrome, and Marfan syndrome: a statement for healthcare
professionals from the Councils on Clinical Cardiology, Cardiovascular Disease in the Young, and Basic
Science, American Heart Association. https://www.heart.org. Published October 6, 1998. Accessed
January 19, 2023.

American Heart Association (AHA). AHA Policy Statement. Genetics and cardiovascular disease: a
policy statement from the American Heart Association. https://www.heart.org. Published July 2,
2012. Accessed January 19, 2023.

American Heart Association (AHA). AHA Scientific Statement. Basic concepts and potential
applications of genetics and genomics for cardiovascular and stroke clinicians: a scientific statement
from the American Heart Association. https://www.heart.org. Published January 2015. Accessed
January 19, 2023.

American Heart Association (AHA). AHA Scientific Statement. Enhancing literacy in cardiovascular
genetics: a scientific statement from the American Heart Association. https://www.heart.org.
Published October 2016. Accessed January 19, 2023.

American Heart Association (AHA). AHA Scientific Statement. Genetic basis for congenital heart
disease: revisited: a scientific statement from the American Heart Association.
https://www.heart.org. Published September 27, 2018. Accessed January 19, 2023.



https://www.acmg.net/
https://www.acmg.net/
https://www.acog.org/
https://www.acog.org/
https://gastro.org/
https://www.heart.org/
https://www.heart.org/
https://www.heart.org/
https://www.heart.org/
https://www.heart.org/

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Genetic Testing
Page: 20 of 30

American Heart Association (AHA). AHA Scientific Statement. Genetic testing for inherited
cardiovascular diseases: a scientific statement from the American Heart Association.
https://www.heart.org. Published August 2020. Accessed January 19, 2023.

American Heart Association (AHA). AHA Scientific Statement. Genetics and genomics for the
prevention and treatment of cardiovascular disease: update. https://www.heart.org. Published
December 23, 2013. Accessed January 19, 2023.

American Society of Breast Surgeons (ASBrS). Official Statement. Consensus guideline on genetic
testing for hereditary breast cancer. https://www.breastsurgeons.org. Published February 10, 2019.
Accessed January 23, 2023.

American Society of Clinical Oncology (ASCO). American Society of Clinical Oncology policy statement
update: genetic and genomic testing for cancer susceptibility. https://www.asco.org. Published
November 1, 2015. Accessed January 23, 2023.

Association for Molecular Pathology (AMP). Special Article. Guidelines for validation of next-
generation sequencing-based oncology panels: a joint consensus recommendation of the Association
for Molecular Pathology and College of American Pathologists. https://www.amp.org. Published
March 21, 2017. Accessed January 23, 2023.

Association for Molecular Pathology (AMP). Special Article. The spectrum of clinical utilities in
molecular pathology testing procedures for inherited conditions and cancer: a report of the
Association for Molecular Pathology. https://www.amp.org. Published August 16, 2016. Accessed
January 23, 2023.

Caswell-Jin JL, Zimmer AD, Stedden W, Kingham KE, Zhou AY, Kurian AW. Cascade genetic testing of
relatives for hereditary cancer risk: results of an online initiative. J Nat/ Cancer Inst. 2019;111(1):95-
98.

Centers for Disease Control and Prevention (CDC). ACCE model process for evaluating genetic tests
(ARCHIVED). https://www.cdc.gov. Published December 28, 2010. Accessed January 23, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). Billing and
coding: molecular pathology and genetic testing (A58917). https://www.cms.gov. Published
November 8, 2021. Updated October 1, 2023. Accessed October 10, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). Biomarkers
overview (L35062). https://www.cms.gov. Published October 1, 2015. Updated December 12, 2021.
Accessed September 27, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). MolDX: repeat
germline testing (L38274). https://www.cms.gov. Published May 31, 2020. Updated December 30,
2021. Accessed September 13, 2023.



https://www.heart.org/
https://www.heart.org/
https://www.breastsurgeons.org/
https://www.asco.org/
https://www.amp.org/
https://www.amp.org/
https://www.cdc.gov/
https://www.cms.gov/
https://www.cms.gov/
https://www.cms.gov/

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Genetic Testing
Page: 21 of 30

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). MolDX: repeat
germline testing (L38288). https://www.cms.gov. Published June 07, 2020. Updated November 24,
2022. Accessed September 13, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). MolDX: repeat
germline testing (L38351). https://www.cms.gov. Published August 03, 2020. Updated December 30,
2021. Accessed September 13, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). MolDX: repeat
germline testing (L38429). https://www.cms.gov. Published June 14, 2020. Updated December 30,
2021. Accessed September 12, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). Genetic testing
for oncology (L39367). https://www.cms.gov. Published July 17, 2023. Accessed September 19, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). Genetic testing
for oncology (L39365). https://www.cms.gov. Published July 17, 2023. Accessed September 19, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). MolDX:
molecular diagnostic tests (MDT) (L35160). https://www.cms.gov. Published October 1, 2015. Revised
May 4, 2023. Accessed September 19, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). MolDX:
molecular diagnostic tests (MDT) (L36021). https://www.cms.gov. Published October 1, 2015. Revised
May 4, 2023. Accessed September 19, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). MolDX:
molecular diagnostic tests (MDT) (L36256). https://www.cms.gov. Published October 1, 2015. Revised
May 4, 2023. Accessed September 19, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). MolDX:
molecular diagnostic tests (MDT) (L35025). https://www.cms.gov. Published October 1, 2015. Revised
May 4, 2023. Accessed September 19, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). MolDX:
molecular diagnostic tests (MDT) (L36807). https://www.cms.gov. Published February 16, 2017.
Revised April 27, 2023. Accessed September 19, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). Molecular
pathology procedures (L35000). https://www.cms.gov. Published October 1, 2015. Revised December
12, 2023. Accessed September 19, 2023.

Centers for Medicare & Medicaid Services (CMS). Local Coverage Determination (LCD). Molecular
pathology procedures (L34519). https://www.cms.gov. Published October 1, 2015. Revised August 6,
2023. Accessed September 19, 2023.



https://www.cms.gov/
https://www.cms.gov/
https://www.cms.gov/
https://www.cms.gov/
https://www.cms.gov/
https://www.cms.gov/
https://www.cms.gov/
https://www.cms.gov/
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdId=35025&ver=96
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdId=35025&ver=96
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdId=34519&ver=33
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdId=34519&ver=33

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Genetic Testing
Page: 22 of 30

Centers for Medicare & Medicaid Services (CMS). National Coverage Determination (NCD). Next-
generation sequencing (90.2). https://www.cms.gov. Published November 13, 2020. Accessed
September 1, 2023.

Dewey FE, Grove ME, Pan C, et al. Clinical interpretation and implications of whole-genome
sequencing. JAMA. 2014;311(10):1035-1045. https://www.ncbi.nlm.nih.gov/pmc. Accessed February
17, 2016.

Dong Z, Zhao X, Li Q, et al. Development of coupling controlled polymerizations by adapter-ligation in
mate-pair sequencing for detection of various genomic variants in one single assay. DNA Res.
2019;6(4):313-325. https://www.ncbi.nlm.nih.gov/pmc. Accessed February 20, 2020.

Drucker TM, Johnson SH, Murphy SJ, Cradic KW, Therneau TM, Vasmatzis G. BIMA V3: an aligner
customized for mate pair library sequencing. Bioinformatics. 2014;30(11):1627-1629.

ECRI Institute. ECRI Genetic Test Assessment. EXaCT-1 (Weill Cornell Medicine Englander Institute for
Precision Medicine) genomic profiling and whole exome sequencing test for guiding targeted cancer
therapy. https://www.ecri.org. Published June 2021. Accessed February 6, 2023.

ECRI Institute. ECRIgene Genetic Test Assessment. Tempus XE (Tempus) to guide targeted therapy for
solid tumor cancers. https://www.ecri.org. Published October 2020. Accessed February 6, 2023.

ECRI Institute. ECRIgene. TruGenome Undiagnosed Disease (lllumina, Inc.) for confirming diagnosis of
single-gene disorders. https://www.ecri.org. Published February 2020. Accessed February 6, 2023.

Hayes, Inc. Clinical Utility Evaluation. Whole exome/genome sequencing for neuromuscular disease
and movement disorders in adults. https://evidence.hayesinc.com. Published March 9, 2022.
Accessed February 9, 2023.

Hayes, Inc. Genetic Test Evaluation (GTE) Report (ARCHIVED). DNA polymerase gamma (POLG)-related
disorders. https://evidence.hayesinc.com. Published April 4, 2013. Updated February 20, 2015.
Accessed February 2, 2023.

Hayes, Inc. Genetic Test Evaluation (GTE) Report (ARCHIVED). LHON (Leber hereditary optic
neuropathy) for diagnosis and risk of transmission. https://evidence.hayesinc.com. Published March
30, 2008. Updated March 19, 2012. Accessed February 2, 2023.

Hayes, Inc. Genetic Test Evaluation (GTE) Report (ARCHIVED). Mitochondrial DNA (mtDNA) whole-
genome scanning/sequencing. https://evidence.hayesinc.com. Published April 15, 2010. Updated
May 28, 2014. Accessed February 2, 2023.

Hayes, Inc. Genetic Test Evaluation (GTE) Report (ARCHIVED). Whole exome sequencing for cancer
indications. https://evidence.hayesinc.com. Published January 20, 2013. Updated July 1, 2014.
Accessed February 9, 2023.



https://www.cms.gov/
https://www.ncbi.nlm.nih.gov/pmc
https://www.ncbi.nlm.nih.gov/pmc
https://www.ecri.org/
https://www.ecri.org/
https://www.ecri.org/
https://evidence.hayesinc.com/
https://evidence.hayesinc.com/
https://evidence.hayesinc.com/
https://evidence.hayesinc.com/
https://evidence.hayesinc.com/

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Genetic Testing
Page: 23 of 30

Hayes, Inc. Genetic Test Evaluation (GTE) Report (ARCHIVED). Whole exome sequencing for
noncancer indications. https://evidence.hayesinc.com. Published August 13, 2013. Updated August
12, 2014. Accessed February 22, 2022.

Hayes, Inc. Genetic Test Evaluation (GTE) Synopsis (ARCHIVED). MitoMetPlus
Mitochondrial/Metabolic Microarray Analysis. https://evidence.hayesinc.com. Published August 14,
2014. Accessed February 2, 2023.

Hayes, Inc. Precision Medicine Research Brief. MitoSwab (Religen Labs).
https://evidence.hayesinc.com. Published April 3, 2020. Accessed February 2, 2023.

Heart Failure Society of America (HFSA). Clinical Practice Guideline. 2022 ACC/AHA/HFSA guideline for
the management of heart failure. https://hfsa.org. Published May 2022. Accessed January 23, 2023.

Heart Rhythm Society (HRS). HRS/EHRA expert consensus statement on the state of genetic testing
for the channelopathies and cardiomyopathies. https://www.hrsonline.org. Published August 1, 2011.
Updated April 11, 2018. Accessed January 23, 2023.

llinca A, Samuelsson S, Piccinelli P, Soller M, Kristoffersson U, Lindgren AG. A stroke gene panel for
whole-exome sequencing. Eur J Hum Genet. 2019;27(2):317-324. https://www.ncbi.nlm.nih.gov/pmc.
Accessed March 20, 2022.

Jamal SM, Yu JH, Chong JX, et al. Practices and policies of clinical exome sequencing providers:
analysis and implications. Am J Med Genet A. 2013;161A(5):935-950.
https://www.ncbi.nlm.nih.gov/pmc. Accessed February 18, 2016.

Kalf RR, Mihaescu R, Kundu S, et al. Variations in predicted risks in personal genome testing for
common complex diseases. Genet Med. 2014;16(1):85-91. https://www.ncbi.nlm.nih.gov/pmc.
Accessed January 11, 2017.

Lee H, Deignan JL, Dorrani N, et al. Clinical exome sequencing for genetic identification of rare
Mendelian disorders. JAMA. 2014;312(18):1880-1887. https://jamanetwork.com. Accessed March
20, 2022.

Lehmann LS, Sulmasy LS, Burke W, ACP Ethics, Professionalism and Human Rights Committee. Ethical
considerations in precision medicine and genetic testing in internal medicine practice: a position
paper From the American College of Physicians. Ann Intern Med. 2022;175(9):1322-1323.
https://www.acpjournals.org. Accessed January 10, 2023.

MCG Health. Whole genome/exome sequencing — autism spectrum disorders. 26t edition.
https://www.mcg.com. Accessed February 9, 2023.

MCG Health. Whole genome/exome sequencing — cancer. 26t edition. https://www.mcg.com.
Accessed February 9, 2023.



https://evidence.hayesinc.com/
https://evidence.hayesinc.com/
https://evidence.hayesinc.com/
https://hfsa.org/
https://www.hrsonline.org/
https://www.ncbi.nlm.nih.gov/pmc
https://www.ncbi.nlm.nih.gov/pmc
https://www.ncbi.nlm.nih.gov/pmc
https://jamanetwork.com/
https://www.acpjournals.org/
https://www.mcg.com/
https://www.mcg.com/

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

Genetic Testing
Page: 24 of 30

MCG Health. Whole genome/exome sequencing — cardiovascular disorders. 26t edition.
https://www.mcg.com. Accessed February 9, 2023.

MCG Health. Whole genome/exome sequencing — congenital anomalies. 26t edition.
https://www.mcg.com. Accessed February 9, 2023.

MCG Health. Whole genome/exome sequencing — developmental delay and intellectual disability. 26t
edition. https://www.mcg.com. Accessed February 9, 2023.

MCG Health. Whole genome/exome sequencing — metabolic, mitochondrial, and neurologic
disorders. 26t edition. https://www.mcg.com. Accessed February 9, 2023.

MCG Health. Whole genome/exome sequencing — primary immunodeficiency disorders. 26t edition.
https://www.mcg.com. Accessed February 9, 2023.

National Cancer Institute (NCI). Genetic Testing Fact Sheet. Genetic testing for inherited cancer
susceptibility syndromes. https://www.cancer.gov. Published March 15, 2019. Accessed January 23,
2023.

National Center for Biotechnology Information (NCBI). Genetic Testing Registry. Charcot-Marie-Tooth
hereditary neuropathy overview. https://www.ncbi.nlm.nih.gov/gtr. Published September 28, 1998.
Updated September 29, 2022. Accessed February 15, 2023.

National Center for Biotechnology Information (NCBI). Genetic Testing Registry. Dystrophinopathies.
https://www.ncbi.nlm.nih.gov/gtr. Published September 5, 2000. Updated January 20, 2022.
Accessed February 15, 2023.

National Center for Biotechnology Information (NCBI). Genetic Testing Registry. Emery-Dreifuss
muscular dystrophy. https://www.ncbi.nlm.nih.gov/gtr. Published September 29, 2004. Updated
August 25, 2019. Accessed February 15, 2023.

National Center for Biotechnology Information (NCBI). Genetic Testing Registry. Hereditary ataxia
overview. https://www.ncbi.nlm.nih.gov/gtr. Published October 28, 1998. Updated June 16, 2022.
Accessed February 15, 2023.

National Center for Biotechnology Information (NCBI). Genetic Testing Registry. Hereditary dystonia
overview. https://www.ncbi.nlm.nih.gov/gtr. Published October 28, 2003. Updated June 22, 2017.
Accessed February 15, 2023.

National Center for Biotechnology Information (NCBI). Genetic Testing Registry. Hereditary hearing
loss and deafness overview. https://www.ncbi.nlm.nih.gov/gtr. Published February 14, 1999. Updated
July 27, 2017. Accessed February 14, 2023.



https://www.mcg.com/
https://www.mcg.com/
https://www.mcg.com/
https://www.mcg.com/
https://www.mcg.com/
https://www.cancer.gov/
https://www.ncbi.nlm.nih.gov/gtr
https://www.ncbi.nlm.nih.gov/gtr
https://www.ncbi.nlm.nih.gov/gtr
https://www.ncbi.nlm.nih.gov/gtr
https://www.ncbi.nlm.nih.gov/gtr
https://www.ncbi.nlm.nih.gov/gtr

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

Genetic Testing
Page: 25 of 30

National Center for Biotechnology Information (NCBI). Genetic Testing Registry. Huntington disease.
https://www.ncbi.nlm.nih.gov/gtr. Published October 3, 1998. Updated June 11, 2020. Accessed
February 15, 2023.

National Center for Biotechnology Information (NCBI). Genetic Testing Registry. Neurofibromatosis 1.
https://www.ncbi.nlm.nih.gov/gtr. Published October 2, 1998. Updated April 21, 2022. Accessed
February 15, 2023.

National Center for Biotechnology Information (NCBI). Genetic Testing Registry. Neurofibromatosis 2.
https://www.ncbi.nlm.nih.gov/gtr. Published October 14, 1998. Updated March 15, 2018. Accessed
February 15, 2023.

National Center for Biotechnology Information (NCBI). Genetic Testing Registry. Parkinson disease
overview. https://www.ncbi.nlm.nih.gov/gtr. Published May 25, 2004. Updated July 25, 2019.
Accessed February 15, 2023.

National Center for Biotechnology Information (NCBI). Genetic Testing Registry (GTR). Primary
mitochondrial disorders overview. https://www.ncbi.nIlm.nih.gov/gtr. Published June 8, 2000.
Updated July 29, 2021. Accessed February 5, 2023.

National Center for Biotechnology Information (NCBI). Genetic Testing Registry. X-linked
adrenoleukodystrophy. https://www.ncbi.nlm.nih.gov/gtr. Published March 26, 1999. Updated
February 15, 2018. Accessed February 15, 2023.

National Comprehensive Cancer Network (NCCN). NCCN Clinical Practice Guidelines in Oncology.
Genetic/familial high-risk assessment: breast, ovarian, and pancreatic. https://www.nccn.org.
Updated January 10, 2023. Accessed January 23, 2023.

National Comprehensive Cancer Network (NCCN). NCCN Clinical Practice Guidelines in Oncology.
Genetic/familial high-risk assessment: colorectal. https://www.nccn.org. Updated December 7, 2022.
Accessed January 23, 2023.

National Society of Genetic Counselors (NSGC). Position Statement. Family health history.
https://www.nsgc.org. Published March 3, 2020. Accessed January 23, 2023.

National Society of Genetic Counselors (NSGC). Position Statement. Secondary and incidental findings
in genetic testing. https://www.nsgc.org. Published March 23, 2020. Accessed January 23, 2023.

National Society of Genetic Counselors (NSGC). Position Statement. Use of multi-gene panel tests.
https://www.nsgc.org. Published 2017. Updated January 13, 2021. Accessed January 23, 2023.

National Society of Genetic Counselors (NSGC). Practice Guideline. Genetic testing and counseling for
the unexplained epilepsies: an evidence-based practice guideline of the National Society of Genetic
Counselors. https://www.nccn.org. Published October 24, 2022. Accessed February 14, 2023.



https://www.ncbi.nlm.nih.gov/gtr
https://www.ncbi.nlm.nih.gov/gtr
https://www.ncbi.nlm.nih.gov/gtr
https://www.ncbi.nlm.nih.gov/gtr
https://www.ncbi.nlm.nih.gov/gtr/
https://www.ncbi.nlm.nih.gov/gtr
https://www.nccn.org/
https://www.nccn.org/
https://www.nsgc.org/
https://www.nsgc.org/
https://www.nsgc.org/
https://www.nccn.org/

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

Genetic Testing
Page: 26 of 30

National Society of Genetic Counselors (NSGC). Practice Resource. Genetic counseling for congenital
heart disease — practice resource of the National Society of Genetic Counselors.
https://www.nccn.org. Published 2022. Accessed February 14, 2023.

Palmer EE, Schofield D, Shrestha R, et al. Integrating exome sequencing into a diagnostic pathway for
epileptic encephalopathy: evidence of clinical utility and cost effectiveness. Mol Genet Genomic Med.
2018;6(2):186-199. https://www.ncbi.nlm.nih.gov/pmc. Accessed March 9, 2021.

Palmetto GBA. Molecular diagnostic program (MolDX®): coverage, coding, and pricing standards and
requirements (M00106). https://www.palmettogba.com/MolDx. Published December 2019. Accessed
September 27, 2023.

Parikh S, Goldstein A, Koenig MK, et al. Diagnosis and management of mitochondrial disease: a
consensus statement from the Mitochondrial Medicine Society. Genet Med. 2015;17(9):689-701.
https://www.ncbi.nih.gov/pmc. Accessed February 2, 2023.

Rennert H, Eng K, Zhang T, et al. Development and validation of a whole-exome sequencing test for
simultaneous detection of point mutations, indels and copy-number alterations for precision cancer
care. NPJ Genom Med. 2016;1: 16019.

Retterer K, Juusola J, Cho MT, et al. Clinical application of whole-exome sequencing across clinical
indications. Genet Med. 2016;18(7):696-704. https://www.nature.com. Accessed March 9, 2021.

Retterer K, Scuffins J, Schmidt D, et al. Assessing copy number from exome sequencing and exome
array CGH based on CNV spectrum in a large clinical cohort. Genet Med. 2015;17(8):623-629.
https://www.nature.com. Accessed March 9, 2021.

Rylander-Rudqvist T, Hakansson N, Tybring G, Wolk A. Quality and quantity of saliva DNA obtained
from the self-administrated oragene method - a pilot study on the cohort of Swedish men. Cancer
Epidemiol Biomarkers Prev. 2006;15(9):1742-1745. https://cebp.aacrjournals.org. Accessed February
6, 2017.

Strand NT, Riggs ER, Buchanan AH, et al. Evaluating the clinical validity of gene-disease associations:
an evidence-based framework developed by the Clinical Genome Resource. Am J Hum Genet.
2017;100(6):895-906. https://www.ncbi.nim.nih.gov/pmc. Accessed February 12, 2021.

Tatsumi K, Nishimura O, Itomi K, Tanegashima C, Kuraku S. Optimization and cost-saving in
tagmentation-based mate-pair library preparation and sequencing. Biotechniques. 2015;58(5):253-
257.

UpToDate, Inc. Approach to the metabolic myopathies. https://www.uptodate.com. Updated January
2023. Accessed February 2, 2023.

UpToDate, Inc. Ataxia-telangiectasia. https://www.uptodate.com. Updated January 2023. Accessed
February 15, 2023.



https://www.nccn.org/
https://www.ncbi.nlm.nih.gov/pmc
https://www.palmettogba.com/MolDx
https://www.ncbi.nih.gov/pmc
https://www.nature.com/
https://www.nature.com/
https://cebp.aacrjournals.org/
https://www.ncbi.nlm.nih.gov/pmc
https://www.uptodate.com/
https://www.uptodate.com/

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

Genetic Testing
Page: 27 of 30

UpToDate, Inc. Autism spectrum disorder: evaluation and diagnosis. https://www.uptodate.com.
Updated January 2023. Accessed February 15, 2023.

UpToDate, Inc. Autosomal dominant spinocerebellar ataxias. https://www.uptodate.com. Updated
January 19, 2023. Accessed February 15, 2023.

UpToDate, Inc. Cervical dystonia: etiology, clinical features, and diagnosis.
https://www.uptodate.com. Updated January 2023. Accessed February 15, 2023.

UpToDate, Inc. Differential diagnosis of peripheral nerve and muscle disease.
https://www.uptodate.com. Updated January 2023. Accessed February 15, 2023.

UpToDate, Inc. Duchenne and Becker muscular dystrophy: clinical features and diagnosis.
https://www.uptodate.com. Updated January 2023. Accessed February 15, 2023.

UpToDate, Inc. Emery-Dreifuss muscular dystrophy. https://www.uptodate.com. Updated January
2023. Accessed February 15, 2023.

UpToDate, Inc. Etiology, clinical features, and diagnostic evaluation of dystonia.
https://www.uptodate.com. Updated January 2023. Accessed February 9, 2023.

UpToDate, Inc. Friedreich ataxia. https://www.uptodate.com. Updated January 31, 2023. Accessed
February 15, 2023.

UpToDate, Inc. Genetic testing and management of individuals at risk of hereditary breast and ovarian
cancer syndromes. https://www.uptodate.com. Updated December 2022. Accessed January 10, 2023.

UpToDate, Inc. Genetic testing and management of individuals at risk of hereditary breast and ovarian
cancer syndromes. https://www.uptodate.com. Updated January 19, 2023. Accessed February 9,
2023.

UpToDate, Inc. Genetic testing in patients with a suspected primary immunodeficiency or
autoinflammatory syndrome. https://www.uptodate.com. Updated January 2023. Accessed February
9, 2023.

UpToDate, Inc. Genetic testing. https://www.uptodate.com. Updated January 2023. Accessed
February 9, 2023.

UpToDate, Inc. Genetics of Alzheimer disease. https://www.uptodate.com. Updated January 2023.
Accessed February 9, 2023.

UpToDate, Inc. Genomic disorders: an overview. https://www.uptodate.com. Updated January 2023.
Accessed February 9, 2023.



https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144,

Genetic Testing
Page: 28 of 30

UpToDate, Inc. Hereditary spastic paraplegia. https://www.uptodate.com. Updated January 2023.
Accessed February 15, 2023.

UpToDate, Inc. Inborn errors of metabolism: classification. https://www.uptodate.com. Updated
January 2023. Accessed February 2, 2023.

UpToDate, Inc. Laboratory evaluation of the immune system. https://www.uptodate.com. Updated
February 2, 2023. Accessed February 9, 2023.

UpToDate, Inc. Limb-girdle muscular dystrophy. https://www.uptodate.com. Updated January 2023.
Accessed February 15, 2023.

UpToDate, Inc. Mitochondrial myopathies: clinical features and diagnosis.
https://www.uptodate.com. Updated January 2023. Accessed February 2, 2023.

UpToDate, Inc. Mitochondrial structure, function, and genetics. https://www.uptodate.com. Updated
January 2023. Accessed February 2, 2023.

UpToDate, Inc. Myopathies affecting the extraocular muscles in children. https://www.uptodate.com.
Updated January 2023. Accessed February 2, 2023.

UpToDate, Inc. Neuropathies associated with hereditary disorders. https://www.uptodate.com.
Updated January 2023. Accessed February 2, 2023.

UpToDate, Inc. Next-generation DNA sequencing (NGS): principles and clinical applications.
https://www.uptodate.com. Updated January 2023. Accessed February 9, 2023.

UpToDate, Inc. Overview of cerebellar ataxia in adults. https://www.uptodate.com. Updated January
19, 2023. Accessed February 15, 2023.

UpToDate, Inc. Overview of ptosis. https://www.uptodate.com. Updated January 2023. Accessed
February 2, 2023.

UpToDate, Inc. Personalized medicine. https://www.uptodate.com. Updated December 2022.
Accessed January 10, 2023.

UpToDate, Inc. Secondary findings from genetic testing. https://www.uptodate.com. Updated January
2023. Accessed February 9, 2023.

UpToDate, Inc. Tissue-agnostic cancer therapy: DNA mismatch repair deficiency, tumor mutational
burden, and response to immune checkpoint blockade in solid tumors. https://www.uptodate.com.
Updated January 3, 2023. Accessed February 9, 2023.

UpToDate, Inc. Tools for genetics and genomics: cytogenetics and molecular genetics.
https://www.uptodate.com. Updated January 2023. Accessed February 9, 2023.



https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/
https://www.uptodate.com/

145.

146.

147.

148.

149.

150.

Genetic Testing
Page: 29 of 30

US Food & Drug Administration (FDA). 510(k) Substantial Equivalence Determination Decision
Summary. NantHealth Next Generating Sequencing Tumor Profiling Test. https://www.fda.gov.
Published November 9, 2019. Accessed March 13, 2020.

US Food & Drug Administration (FDA). De Novo Approval Letter. Helix Laboratory Platform.
https://www.fda.gov. Published December 23, 2020. Accessed March 9, 2021.

Witters P, Saada A, Honzik T, et al. Revisiting mitochondrial diagnostic criteria in the new era of
genomics. Genetics in Medicine. 2018;20:444-451. https://www.nature.com. Accessed February 2,
2023.

Yang Y, Muzny DM, Xia F, et al. Molecular findings among patients referred for clinical whole-exome
sequencing. JAMA. 2014;312(18):1870-1879. https://jamanetwork.com. Accessed March 20, 2022.

Zhao C, Chai H, Zhou Q, et al. Exome sequencing analysis on products of conception: a cohort study to
evaluate clinical utility and genetic etiology for pregnancy loss. Genet Med. 2021;23(3):435-442.
https://www.gimjournal.org. Accessed February 9, 2023.

Zhou C, Chen S, Xu F, et al. Estimating tumor mutational burden across multiple cancer types using
whole-exome sequencing. Ann Transl Med. 2021;9(18):1437. https://www.ncbi.nlm.nih.gov/pmc.
Accessed February 22, 2022.



https://www.fda.gov/
https://www.fda.gov/
https://www.nature.com/
https://jamanetwork.com/
https://www.gimjournal.org/
https://www.ncbi.nlm.nih.gov/pmc

Appendix

Appendix A
Family Relationships

Genetic Testing
Page: 30 of 30

Degree of Relationship

Relative of the Individual to be Tested

First-degree

Child, full-sibling, parent

Second-degree

Aunt, uncle, grandchild, grandparent, nephew, niece, half-sibling

Third-degree

First cousin, great aunt, great-uncle, great-grandchild, great-

grandparent, half-aunt, half-uncle
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