
Blue Shield of California 
601 12th Street, Oakland, CA 94607 
 

Reproduction without authorization from Blue 
Shield of California is prohibited 

 

 Medical Policy 
 

 
 

An
 in

de
pe

nd
en

t m
em

be
r o

f t
he

 B
lu

e 
Sh

ie
ld

 A
ss

oc
ia

tio
n 

 

BSC_CON_2.24 Genetic Testing: Metabolic, Endocrine, And Mitochondrial Disorders 
Original Policy Date: April 1, 2024 Effective Date: April 1, 2024 
Section: 2.0 Medicine Page: Page 1 of 17 
 
Example Test Table 
 
The tests and associated laboratories and CPT codes contained within this document serve only as 
examples to help users navigate claims and corresponding coverage criteria; as such, they are not 
comprehensive and are not a guarantee of coverage or non-coverage. Please see the Concert 
Genetics Platform for a comprehensive list of registered tests.  
 

Coverage Criteria Sections Example Tests (Labs) Common CPT Codes 

Known Familial Variant Analysis for Metabolic, Endocrine, and Mitochondrial Disorders 
Known Familial Variant 
Analysis for Metabolic, 
Endocrine, and Mitochondrial 
Disorders 

Targeted Mutation Analysis for a Known Familial 
Variant 81403 

MTHFR Variant Analysis 

MTHFR Variant Analysis 

Methylenetetrahydrofolate Reductase (MTHFR) 
Thermolabile Variant, DNA Analysis (Labcorp) 

81291 
Methylenetetrahydrofolate Reductase (MTHFR), 
DNA Mutation Analysis (Quest Diagnostics) 

Monogenic Diabetes (Including Maturity Onset Diabetes of the Young (MODY)) 

Monogenic Diabetes (Including 
Maturity Onset Diabetes of the 
Young (MODY) Panel 

Maturity Onset Diabetes of the Young (MODY) 
Panel (PreventionGenetics, part of Exact 
Sciences) 

81403, 81405, 81406, 
81407, 81479 

Maturity-onset diabetes of the young (MODY) 
(Ambry Genetics) 

Monogenic Diabetes (MODY) Five Gene 
Evaluation (GCK,HNF1A,HNF1B,HNF4A,IPF1) 
(Athena Diagnostics Inc) 

Mitochondrial Genome Sequencing, Deletion/Duplication, and/or Nuclear Genes 

Mitochondrial Genome 
Sequencing, 
Deletion/Duplication, and/or 
Nuclear Gene Panel 

Mito Genome Sequencing & Deletion Testing 
(GeneDx) 

81460, 81465 
Mitochondrial Full Genome Analysis, Next-
Generation Sequencing (NGS), Varies (Mayo 
Clinic Laboratories) 
Mitochondrial Nuclear Gene Panel by Next-
Generation Sequencing (NGS), Varies (Mayo 
Clinic Laboratories) 81440 

MitoXpanded Panel (GeneDx) 

Other Covered Metabolic, Endocrine, and Mitochondrial Disorders 

Other Covered Metabolic, 
Endocrine, and Mitochondrial 
Disorders 

See list in policy statement section 

81400, 81401, 81402, 
81403, 81404, 81405, 
81406, 81407, 81408, 
81205, 81250 

 
 
 

https://www.concertgenetics.com/
https://www.concertgenetics.com/
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Policy Statement 
 
Known Familial Variant Analysis For Metabolic, Endocrine, And Mitochondrial Disorders 

I. Targeted mutation analysis for a known familial variant (81403, 81404, 81405, 81406, 81407, 
81479) for a metabolic, endocrine, or mitochondrial disorder may be considered medically 
necessary when: 
A. The member has a close relative with a known pathogenic or likely pathogenic variant 

causing the condition. 
 

II. Targeted mutation analysis for a known familial variant (81403, 81404, 81405, 81406, 81407, 
81479) for a metabolic, endocrine, or mitochondrial disorder is considered investigational for 
all other indications. 

 
MTHFR Variant Analysis  

III. MTHFR targeted variant analysis (examples: 677T, 1298C) (81291) is considered investigational 
for all indications, including but not limited to: 
A. Evaluation for thrombophilia or recurrent pregnancy loss 
B. Evaluation of at-risk relatives 
C. Drug metabolism, such as in pharmacogenetic testing 

 
Monogenic Diabetes (Including Maturity-Onset Diabetes of the Young (MODY)) Panels 

IV. Multigene panel analysis to establish or confirm a diagnosis of monogenic diabetes (including 
maturity-onset diabetes of the young (MODY)) (81403, 81405, 81406, 81407, 81479) may be 
considered medically necessary when either of the following criteria are met: 
A. The member has a diagnosis of diabetes within the first 12 months of life 
B. The member has a diagnosis of diabetes before 30 years of age and has either of the 

following: 
1. The member has at least one of the following: 

a. Autoantibody negative 
b. Retained C-peptide levels 

2. The member has a diagnosis of diabetes not characteristic of type 1 or type 2 
diabetes, AND  
a. The member has a family history of diabetes consistent with an autosomal 

dominant pattern of inheritance. 
 

V. Multigene panel analysis to establish or confirm a diagnosis of monogenic diabetes (including 
maturity-onset diabetes of the young (MODY)) (81403, 81404, 81405, 81406, 81407, 81479) is 
considered investigational for all other indications. 
 

Mitochondrial Genome Sequencing, Deletion/Duplication, and/or Nuclear Genes 
VI. Mitochondrial genome sequencing (81460), deletion/duplication (81465), and/or nuclear genes 

analysis (81440) to establish or confirm a diagnosis of a primary mitochondrial disorder may 
be considered medically necessary when either of the following criteria are met: 
A. The member has a classic phenotype of one of the maternally inherited syndromes (e.g., 

Leber hereditary optic neuropathy, mitochondrial encephalomyopathy with lactic 
acidosis and stroke-like episodes [MELAS], myoclonic epilepsy with ragged red fibers 
[MERRF], maternally inherited deafness and diabetes [MIDD], neuropathy, ataxia, 
retinitis pigmentosa [NARP], Kearns-Sayre syndrome/CPEO); or of a nuclear DNA 
mitochondrial disorder (e.g., mitochondrial neurogastrointestinal encephalopathy 
[MNGIE]) 

B. The member has non-specific clinical features suggestive of a primary mitochondrial 
disorder and meets ALL of the following: 
1. Clinical findings of at least two of the following: 

https://www.ncbi.nlm.nih.gov/books/NBK1174/
https://www.ncbi.nlm.nih.gov/books/NBK1233/
https://www.ncbi.nlm.nih.gov/books/NBK1233/
https://www.ncbi.nlm.nih.gov/books/NBK1520/
https://www.ncbi.nlm.nih.gov/books/NBK1520/
https://www.ncbi.nlm.nih.gov/books/NBK1179/
https://www.ncbi.nlm.nih.gov/books/NBK1179/
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a. Ptosis 
b. External ophthalmoplegia 
c. Proximal myopathy 
d. Exercise intolerance 
e. Cardiomyopathy 
f. Sensorineural deafness 
g. Optic atrophy 
h. Pigmentary retinopathy 
i. Diabetes mellitus 
j. Fluctuating encephalopathy 
k. Seizures 
l. Dementia 
m. Migraine 
n. Stroke-like episodes 
o. Ataxia 
p. Spasticity 
q. Chorea 
r. Multiple late term pregnancy loss 

2. Conventional biochemical laboratory studies have been completed and are non-
diagnostic, including at least:  plasma or CSF lactic acid concentration, ketone bodies, 
plasma acylcarnitines, and urinary organic acids 

3. Additional diagnostic testing indicated by the member’s clinical presentation (e.g., 
fasting blood glucose, electrocardiography, neuroimaging, electromyography, 
echocardiography, audiology, thyroid testing, electroencephalography, exercise 
testing) have been completed and are non-diagnostic. 

 
VII. Mitochondrial genome sequencing (81460), deletion/duplication (81465), and/or nuclear genes 

analysis (81440) to establish or confirm a diagnosis of a primary mitochondrial disorder is 
considered investigational for all other indications. 

 
Other Covered Metabolic, Endocrine, and Mitochondrial Disorders 
The following is a list of conditions that have a known genetic association. Due to their relative 
rareness, it may be appropriate to cover these genetic tests to establish or confirm a diagnosis. 

VIII. Genetic testing to establish or confirm one of the following metabolic, endocrine, and 
mitochondrial conditions to guide management may be considered medically necessary 
when the member demonstrates clinical features* consistent with the disorder (the list is not 
meant to be comprehensive, see IX below): 
A. Congenital adrenal hyperplasia, including: 

1. 21-Hydroxylase deficiency 
B. Congenital disorders of glycosylation 
C. Congenital hyperinsulinism 
D. Disorders of amino acid and peptide metabolism, including: 

1. Glutaric acidemia type I (GA-1) 
2. Homocystinuria caused by cystathionine beta-synthase (CBS) deficiency 
3. Methylmalonic acidemia 
4. Propionic acidemia 
5. Maple Syrup Urine Disease (MSUD) 

E. Disorders of biotin metabolism, including: 
1. Biotinidase deficiency 

F. Disorders of carnitine transport and the carnitine cycle, including: 
1. Carnitine palmitoyltransferase II deficiency 
2. Primary carnitine deficiency 

G. Disorders of copper metabolism, including: 

https://www.ncbi.nlm.nih.gov/books/NBK1171/
https://www.ncbi.nlm.nih.gov/books/NBK1375/
https://www.ncbi.nlm.nih.gov/books/NBK546575/
https://www.ncbi.nlm.nih.gov/books/NBK1524/
https://www.ncbi.nlm.nih.gov/books/NBK1231/
https://www.ncbi.nlm.nih.gov/books/NBK92946/
https://www.ncbi.nlm.nih.gov/books/NBK1319/
https://www.ncbi.nlm.nih.gov/books/NBK1322/
https://www.ncbi.nlm.nih.gov/books/NBK1253/
https://www.ncbi.nlm.nih.gov/books/NBK84551/
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1. ATP7A-Related copper transport disorders (e.g., Menkes disease, occipital horn 
syndrome (OHS), ATP7A-related distal motor neuropathies) 

2. Wilson disease 
H. Disorders of fatty acid oxidation, including: 

1. Medium-chain acyl-coenzyme A dehydrogenase deficiency (MCAD deficiency) 
I. Disorders of galactose metabolism, including: 

1. Galactosemia 
J. Disorders of glucose transport, including: 

1. Glucose transporter type I deficiency syndrome (Glut1 DS) 
K. Disorders of phenylalanine or tyrosine metabolism, including: 

1. Alkaptonuria 
2. Phenylalanine hydroxylase deficiency 

L. Disorders of porphyrin and heme metabolism, including: 
1. Acute intermittent porphyria 

M. Fibrous Dysplasia/McCune-Albright Syndrome 
N. Glycogen storage disorders, including: 

1. Glycogen Storage Disease Type I (GSDI) 
2. Pompe disease (GSDII) 

O. Hypophosphatasia 
P. Kallmann syndrome (GnRH deficiency) 
Q. Lysosomal storage disorders, including: 

1. Gaucher disease 
2. Krabbe disease 
3. MPS-Type I (Hurler syndrome) 
4. MPS-Type II (Hunter syndrome) 
5. Mucolipidosis IV 

R. Urea cycle disorders, including: 
1. Ornithine Transcarbamylase (OTC) deficiency 

S. Malignant hyperthermia 
T. SHOX deficiency disorders 

 
IX. Genetic testing to establish or confirm the diagnosis of all other metabolic, endocrine, and 

mitochondrial disorders not specifically discussed within this or another medical policy will be 
evaluated by the criteria outlined in General Approach to Genetic and Molecular Testing (see 
policy for coverage criteria).  
 

*Clinical features for a specific disorder may be outlined in resources such as GeneReviews, OMIM, 
National Library of Medicine, Genetics Home Reference, or other scholarly source. 
 
NOTE: Refer to Appendix A to see the policy statement changes (if any) from the previous version. 
 
Policy Guidelines 
 

1. Close relatives include first, second, and third degree blood relatives on the same side of the 
family: 
a. First-degree relatives are parents, siblings, and children 
b. Second-degree relatives are grandparents, aunts, uncles, nieces, nephews, 

grandchildren, and half siblings 
c. Third-degree relatives are great grandparents, great aunts, great uncles, great 

grandchildren, and first cousins 
2. Mitochondrial disease refers to a heterogenous group of disorders caused by dysfunctional 

mitochondria, the organelles responsible for oxidative phosphorylation within the cell.  
3. Autosomal dominant inheritance refers to a type of transmission of a genetic condition in 

which only one mutated copy of a gene (rather than two) is necessary for an individual to 

https://www.ncbi.nlm.nih.gov/books/NBK1413/
https://www.ncbi.nlm.nih.gov/books/NBK1512/
https://www.ncbi.nlm.nih.gov/books/NBK1424/
https://www.ncbi.nlm.nih.gov/books/NBK1518/
https://www.ncbi.nlm.nih.gov/books/NBK1430/
https://www.ncbi.nlm.nih.gov/books/NBK1454/
https://www.ncbi.nlm.nih.gov/books/NBK1504/
https://www.ncbi.nlm.nih.gov/books/NBK1193/
https://www.ncbi.nlm.nih.gov/books/NBK274564/
https://www.ncbi.nlm.nih.gov/books/NBK1312/
https://www.ncbi.nlm.nih.gov/books/NBK1261/
http://ncbi.nlm.nih.gov/books/NBK1150/
https://www.ncbi.nlm.nih.gov/books/NBK1334/
https://www.ncbi.nlm.nih.gov/books/NBK1269/
https://www.ncbi.nlm.nih.gov/books/NBK1238/
https://www.ncbi.nlm.nih.gov/books/NBK1162/
https://www.ncbi.nlm.nih.gov/books/NBK1274/
https://www.ncbi.nlm.nih.gov/books/NBK1214/
https://www.ncbi.nlm.nih.gov/books/NBK154378/
https://www.ncbi.nlm.nih.gov/books/NBK1146/#mhs.Molecular_Genetics
https://www.ncbi.nlm.nih.gov/books/NBK1215/
https://www.ncbi.nlm.nih.gov/books/NBK1116/
https://www.omim.org/
https://medlineplus.gov/genetics/
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manifest the disease. The mutation can be inherited from either parent, and the disease can 
typically be seen in any sex. A pedigree (family history) that has an autosomal dominant 
disorder will typically have affected family members in each generation, though some family 
members may be more severely affected than others. 

 
Description 
 
Hereditary metabolic disorders, also known as inborn errors of metabolism, are genetic disorders 
that interfere with the body’s metabolism. There are hundreds of inherited metabolic disorders, and 
many are screened for at birth through newborn screening programs, while others are identified 
after a child or adult shows symptoms of the disorder. Genetic testing for metabolic disorders aids in 
quickly identifying the specific disorder so that proper treatment can be initiated and at-risk family 
members can be identified.   
 
Hereditary endocrine disorders are a group of conditions involving the endocrine system, a network 
of glands that produce and release hormones in order to regulate body functions. This document 
aims to address hereditary endocrine disorders that are non-cancerous in nature. 
 
Mitochondrial disorders are a clinically heterogeneous group of disorders caused by dysfunction of 
the mitochondrial respiratory chain. The diagnosis of a primary mitochondrial disease can be 
difficult, as the individual symptoms are nonspecific and symptom patterns often overlap 
significantly. Mitochondrial disorders can be caused by mutations in the genes encoded by the 
mitochondrial DNA (mtDNA), which are transmitted by maternal inheritance, or by genes encoded by 
the nuclear DNA, which can be transmitted in an autosomal recessive or autosomal dominant 
manner. There are over 1000 nuclear genes coding for proteins that support mitochondrial function. 
These disorders can present at any age and many involve multiple organ systems, often with 
neurologic and myopathic features.  
 
Genetic testing for metabolic, endocrine, and mitochondrial disorders aids in identifying the specific 
disorder that is present, so that proper treatment (if any) can be initiated, and at-risk family 
members can be identified. 
 
Of note, a family history in which affected women transmit the disease to male and female children 
and affected men do not transmit the disease to their children suggests the familial variant(s) is in 
the mtDNA, rather than in a nuclear gene. 
 
Related Policies 
 
This policy document provides coverage criteria for metabolic, endocrine, and mitochondrial 
disorders. Please refer to:  

• Genetic Testing: Prenatal and Preconception Carrier Screening for coverage criteria 
related to prenatal or preconception carrier screening. 

• Genetic Testing: Prenatal Diagnosis (via amniocentesis, CVS, or PUBS) and Pregnancy 
Loss for coverage related to prenatal and pregnancy loss diagnostic genetic testing. 

• Genetic Testing: Preimplantation Genetic Testing for coverage criteria related to genetic 
testing of embryos prior to in vitro fertilization.  

• Genetic Testing: Multisystem Inherited Disorders, Intellectual Disability, and 
Developmental Delay for coverage criteria related to genetic disorders that affect multiple 
organ systems. (to be published) 

• Genetic Testing: Hereditary Cancer Susceptibility Syndromes for coverage criteria related 
to genetic testing for hereditary endocrine cancer predisposition syndromes.  
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• Genetic Testing: General Approach to Genetic and Molecular Testing for coverage criteria 
related to metabolic, endocrine, and mitochondrial disorders not specifically discussed in this 
or another non-general policy.  

 
Benefit Application 
 
Benefit determinations should be based in all cases on the applicable contract language. To the 
extent there are any conflicts between these guidelines and the contract language, the contract 
language will control. Please refer to the member's contract benefits in effect at the time of service to 
determine coverage or non-coverage of these services as it applies to an individual member.  
 
Some state or federal mandates (e.g., Federal Employee Program [FEP]) prohibits plans from 
denying Food and Drug Administration (FDA)-approved technologies as investigational. In these 
instances, plans may have to consider the coverage eligibility of FDA-approved technologies on the 
basis of medical necessity alone. 
 
Regulatory Status 
 

• N/A 
 
Rationale 
 
Known Familial Variant Analysis for Metabolic, Endocrine, and Mitochondrial Disorders 
Genetic Support Foundation 
The Genetic Support Foundation’s Genetics 101 information on genetic testing says the following 
about testing for familial pathogenic variants: 

Genetic testing for someone who may be at risk for an inherited disease is always easier if we 
know the specific genetic cause. Oftentimes, the best way to find the genetic cause is to start by 
testing someone in the family who is known or strongly suspected to have the disease. If their 
testing is positive, then we can say that we have found the familial pathogenic (harmful) variant. 
We can use this as a marker to test other members of the family to see who is also at risk. 

 
MTHFR Variant Analysis 
American College of Medical Genetics and Genomics (ACMG) 
ACMG published a practice guideline for MTHFR polymorphism testing (2013, confirmed 2020) with 
the following recommendations: 

• MTHFR polymorphism genotyping should not be ordered as part of the clinical evaluation for 
thrombophilia or recurrent pregnancy loss 

• MTHFR polymorphism genotyping should not be ordered for at-risk family members 
• A clinical geneticist who serves as a consultant for a patient in whom an MTHFR 

polymorphism(s) is found should ensure that the patient has received a thorough and 
appropriate evaluation for his or her symptoms 

• If the patient is homozygous for the “thermolabile” variant c.665C to T, the geneticist may 
order a fasting total plasma homocysteine, if not previously ordered, to provide more 
accurate counseling 

• MTHFR status does not change the recommendation that women of childbearing age should 
take the standard dose of folic acid supplementation to reduce the risk of neural tube defects 
as per the general population guidelines (p. 154) 

 
Maturity-Onset Diabetes of the Young (MODY) Panel 
American Diabetes Association  
In 2021, the American Diabetes Association made the following recommendations: 
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• All children diagnosed with diabetes in the first 6 months of life should have immediate 
genetic testing for neonatal diabetes. (Category A) 

• Children and those diagnosed in early adulthood who have diabetes not characteristic of 
type 1 or type 2 diabetes that occurs in successive generations (suggestive of an autosomal 
dominant pattern of inheritance) should have genetic testing for maturity-onset diabetes of 
the young. (Category A) 

• In both instances, consultation with a center specializing in diabetes genetics is 
recommended to understand the significance of these mutations and how best to approach 
further evaluation, treatment, and genetic counseling. (Category E) (p. 525) 

 
Murphy, et al. 
Murphy, et al (2023) performed a systematic review and issued an expert opinion on how to use 
precision diagnostics to identify individuals with monogenic diabetes.  The article states that the 
following individuals should be offered testing for monogenic diabetes: 

1. All patients diagnosed with diabetes before the age of 6 months should be tested for 
monogenic forms of neonatal diabetes using the large-gene panel. 

2. All patients diagnosed between 6 and 12 months should be tested for monogenic forms of 
neonatal diabetes using the large-gene panel. No demonstrable yield of monogenic etiology 
to support reflexive genetic testing patients diagnosed with diabetes between 12-24 months. 

3. Women with gestational diabetes and fasting glucose above 5.5 mmol/L without obesity* 
should be tested for GCK etiology. 

4. Those with persisting, mild hyperglycemia (HbA1c 38–62 mmol/mol, or fasting glucose 5.5–
7.8 mmol/L) at any age, in the absence of obesity* should be tested for GCK etiology. 

5. People without obesity under the age of 30 years who are either autoantibody negative 
and/or have retained C-peptide levels should be tested for monogenic diabetes using a 
large-gene panel. (p. 10) 

 
International Society for Pediatric and Adolescent Diabetes (ISPAD) 
In 2022, the International Society for Pediatric and Adolescent Diabetes (ISPAD) released a clinical 
practice consensus guideline for the diagnosis and management of monogenic diabetes in children 
and adolescents. The statement includes the following recommendations for genetic testing in the 
setting of neonatal diabetes and maturity onset diabetes of the young: 
“All infants diagnosed with diabetes in the first 6 months of life are recommended to have immediate 
molecular genetic testing. Genetic testing may be considered in infants diagnosed between 6 and 12 
months, especially in those without islet autoantibodies or who have other features suggestive of a 
monogenic cause.” (p. 1190) 
 
“The diagnosis of maturity onset diabetes of the young (MODY) is recommended in the following 
scenarios: family history of diabetes in a parent and first-degree relatives of that affected parent in 
persons with diabetes who lack the characteristics of T1D and T2D.” (p. 1191) 
 
Mitochondrial Genome Sequencing, Deletion/Duplication, and/or Nuclear Genes 
Mitochondrial Medicine Society 
The Mitochondrial Medicine Society (2015) published the following consensus recommendations for 
DNA testing for mitochondrial disorders: 

1. Massively parallel sequencing/NGS of the mtDNA genome is the preferred methodology 
when testing mtDNA and should be performed in cases of suspected mitochondrial disease 
instead of testing for a limited number of pathogenic point mutations.  

2. Patients with a strong likelihood of mitochondrial disease because of a mtDNA mutation and 
negative testing in blood, should have mtDNA assessed in another tissue to avoid the 
possibility of missing tissue-specific mutations or low levels of heteroplasmy in blood; tissue-
based testing also helps assess the risk of other organ involvement and heterogeneity in 
family members and to guide genetic counseling. 
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3. Heteroplasmy analysis in urine can selectively be more informative and accurate than testing 
in blood alone, especially in cases of MELAS due to the common m. 3243A>G mutation.  

4. mtDNA deletion and duplication testing should be performed in cases of suspected 
mitochondrial disease via NGS of the mtDNA genome, especially in all patients undergoing a 
diagnostic tissue biopsy.  

a. If a single small deletion is identified using polymerase chain reaction–based 
analysis, then one should be cautious in associating these findings with a primary 
mitochondrial disorder. 

b. When multiple mtDNA deletions are noted, sequencing of nuclear genes involved in 
mtDNA biosynthesis is recommended.  

5. When a tissue specimen is obtained for mitochondrial studies, mtDNA content (copy number) 
testing via real-time quantitative polymerase chain reaction should strongly be considered 
for mtDNA depletion analysis because mtDNA depletion may not be detected in blood. 

a. mtDNA proliferation is a nonspecific compensatory finding that can be seen in 
primary mitochondrial disease, secondary mitochondrial dysfunction, myopathy, 
hypotonia, and as a by-product of regular, intense exercise.  

6. When considering nuclear gene testing in patients with likely primary mitochondrial disease, 
NGS methodologies providing complete coverage of known mitochondrial disease genes is 
preferred. Single-gene testing should usually be avoided because mutations in different 
genes can produce the same phenotype. If no known mutation is identified via known NGS 
gene panels, then whole exome sequencing should be considered. (p. 692-693) 

 
GeneReviews: Primary Mitochondrial Disorders Overview 
GeneReviews is an expert-authored review of current literature on a genetic disease, and goes 
through a rigorous editing and peer review process before being published online.  Their 
recommendations are as follows: 
Common clinical features of mitochondrial disorders include: 

• ptosis 
• external ophthalmoplegia 
• proximal myopathy 
• exercise intolerance 
• cardiomyopathy 
• sensorineural deafness 
• optic atrophy 
• pigmentary retinopathy 
• diabetes mellitus 
• fluctuating encephalopathy 
• seizures 
• dementia 
• migraine 
• stroke-like episodes 
• ataxia 
• spasticity 
• chorea 
• high incidence of mid- and late-pregnancy loss 

 
When a patient’s clinical picture is nonspecific but highly suggestive of a mitochondrial disorder, the 
clinician should start with measurement of plasma or CSF lactic acid concentration, ketone bodies, 
plasma acylcarnitines, and urinary organic acids. 
 
Traditionally, the diagnosis of mitochondrial disorders has been based on demonstrating 
mitochondrial dysfunction in a relevant tissue biopsy (e.g., a skeletal muscle or liver biopsy, or skin 
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fibroblasts), with the particular pattern of biochemical abnormality being used to direct targeted 
molecular genetic testing of mtDNA, specific nuclear genes, or both. 
However, the more widespread availability of molecular diagnostic techniques and the advent of 
exome and genome sequencing has changed the diagnostic approach. 
 
One important caveat arises from the fact that many mtDNA pathogenic variants are heteroplasmic, 
and the proportion of mutated mtDNA in blood may be undetectable. This can be circumvented by 
analyzing mtDNA from another tissue – typically skeletal muscle or urinary epithelium – in which the 
level of heteroplasmy tends to be higher. Some common mtDNA pathogenic variants (e.g., large-
scale deletions causing CPEO) may only be detected in skeletal muscle. 
 
In individuals with a specific clinical phenotype (e.g., MELAS, LHON, POLG-related disorders) it may 
be possible to reach a diagnosis with targeted analysis of specific mtDNA pathogenic variants or 
single-gene testing of a nuclear gene. 
 
A mitochondrial disorders multigene panel is most likely to identify the genetic cause of the condition 
while limiting identification of variants of uncertain significance and pathogenic variants in genes 
that do not explain the underlying phenotype. 
 
Comprehensive genomic testing does not require the clinician to determine which gene is likely 
involved. Such testing includes exome sequencing, genome sequencing, and mitochondrial 
sequencing which can simultaneously analyze nuclear DNA and mtDNA. 
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https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/genome-sequencing/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/heteroplasmic/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/heteroplasmy/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/phenotype/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/gene/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/multigene-panel/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/uncertain-significance/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/phenotype/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/genomic/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/gene/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/exome-sequencing/
https://www.ncbi.nlm.nih.gov/books/n/gene/glossary/def-item/genome-sequencing/
https://www.ncbi.nlm.nih.gov/books/NBK1224/
https://www.ncbi.nlm.nih.gov/books/NBK1116/
https://omim.org/
https://medlineplus.gov/genetics/
https://www.ssiem.org/resources/resources/inborn-errors-classification
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13. Greeley SAW, Polak M, Njølstad PR, et al. ISPAD Clinical Practice Consensus Guidelines 2022: 
The diagnosis and management of monogenic diabetes in children and adolescents. Pediatr 
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Documentation for Clinical Review 
 
Please provide the following documentation: 

• Name of the test being requested or the Concert Genetics GTU identifier. The Concert 
Genetics GTU can be found at https://app.concertgenetics.com 

• CPT codes to be billed for the particular genetic test (GTU required for unlisted codes) 
• History and physical and/or consultation notes including: 

o Clinical findings: 
 Signs/symptoms leading to a suspicion of genetic condition 
 Family history if applicable 

o Prior evaluation/treatment: 
 Previous test results (i.e., imagining, lab work, etc.) related to reason for genetic 

testing 
 Family member’s genetic test result, if applicable 

o Rationale 
 Reason for performing test 
 How test result will impact clinical decision making 

   
Post Service (in addition to the above, please include the following): 

• Results/reports of tests performed 
 
Coding 
 
This Policy relates only to the services or supplies described herein. Benefits may vary according to 
product design; therefore, contract language should be reviewed before applying the terms of the 
Policy.  
 
The following codes are included below for informational purposes. Inclusion or exclusion of a code(s) 
does not constitute or imply member coverage or provider reimbursement policy.  Policy Statements 
are intended to provide member coverage information and may include the use of some codes for 
clarity.  The Policy Guidelines section may also provide additional information for how to interpret the 
Policy Statements and to provide coding guidance in some cases. 
 

Type Code Description 

CPT® 

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

81250 
G6PC (glucose-6-phosphatase, catalytic subunit) (e.g., Glycogen storage 
disease, type 1a, von Gierke disease) gene analysis, common variants 
(e.g., R83C, Q347X) 

81291 MTHFR (5,10-methylenetetrahydrofolate reductase) (e.g., hereditary 
hypercoagulability) gene analysis, common variants (e.g., 677T, 1298C) 

https://geneticsupportfoundation.org/genetics-101/
https://app.concertgenetics.com/
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Type Code Description 

81400 
Molecular pathology procedure, Level 1 (e.g., identification of single 
germline variant [e.g., SNP] by techniques such as restriction enzyme 
digestion or melt curve analysis) 

81401 

Molecular pathology procedure, Level 2 (e.g., 2-10 SNPs, 1 methylated 
variant, or 1 somatic variant [typically using nonsequencing target 
variant analysis], or detection of a dynamic mutation disorder/triplet 
repeat) 

81402 

Molecular pathology procedure, Level 3 (e.g., >10 SNPs, 2-10 methylated 
variants, or 2-10 somatic variants [typically using non-sequencing target 
variant analysis], immunoglobulin and T-cell receptor gene 
rearrangements, duplication/deletion variants of 1 exon, loss of 
heterozygosity [LOH], uniparental disomy [UPD]) 

81403 

Molecular pathology procedure, Level 4 (e.g., analysis of single exon by 
DNA sequence analysis, analysis of >10 amplicons using multiplex PCR 
in 2 or more independent reactions, mutation scanning or 
duplication/deletion variants of 2-5 exons) 

81404 

Molecular pathology procedure, Level 5 (e.g., analysis of 2-5 exons by 
DNA sequence analysis, mutation scanning or duplication/deletion 
variants of 6-10 exons, or characterization of a dynamic mutation 
disorder/triplet repeat by Southern blot analysis) 

81405 
Molecular pathology procedure, Level 6 (e.g., analysis of 6-10 exons by 
DNA sequence analysis, mutation scanning or duplication/deletion 
variants of 11-25 exons, regionally targeted cytogenomic array analysis) 

81406 
Molecular pathology procedure, Level 7 (e.g., analysis of 11-25 exons by 
DNA sequence analysis, mutation scanning or duplication/deletion 
variants of 26-50 exons) 

81407 

Molecular pathology procedure, Level 8 (e.g., analysis of 26-50 exons by 
DNA sequence analysis, mutation scanning or duplication/deletion 
variants of >50 exons, sequence analysis of multiple genes on one 
platform) 

81408 Molecular pathology procedure, Level 9 (e.g., analysis of >50 exons in a 
single gene by DNA sequence analysis) 

81440 

Nuclear encoded mitochondrial genes (e.g., neurologic or myopathic 
phenotypes), genomic sequence panel, must include analysis of at least 
100 genes, including BCS1L, C10orf2, COQ2, COX10, DGUOK, MPV17, 
OPA1, PDSS2, POLG, POLG2, RRM2B, SCO1, SCO2, SLC25A4, SUCLA2, 
SUCLG1, TAZ, TK2, and TYMP 

81460 

Whole mitochondrial genome (e.g., 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 (e.g., 
Kearns-Sayre syndrome, chronic progressive external ophthalmoplegia), 
including heteroplasmy detection, if performed 

81479 Unlisted molecular pathology procedure 
HCPCS None 

 
Policy History 
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This section provides a chronological history of the activities, updates and changes that have 
occurred with this Medical Policy. 
 

Effective Date Action  
04/01/2024 New policy. 

 
Definitions of Decision Determinations 
 
Medically Necessary: Services that are Medically Necessary include only those which have been 
established as safe and effective, are furnished under generally accepted professional standards to 
treat illness, injury or medical condition, and which, as determined by Blue Shield, are: (a) consistent 
with Blue Shield medical policy; (b) consistent with the symptoms or diagnosis; (c) not furnished 
primarily for the convenience of the patient, the attending Physician or other provider; (d) furnished 
at the most appropriate level which can be provided safely and effectively to the patient; and (e) not 
more costly than an alternative service or sequence of services at least as likely to produce equivalent 
therapeutic or diagnostic results as to the diagnosis or treatment of the Member’s illness, injury, or 
disease. 
 
Investigational/Experimental:  A treatment, procedure, or drug is investigational when it has not 
been recognized as safe and effective for use in treating the particular condition in accordance with 
generally accepted professional medical standards. This includes services where approval by the 
federal or state governmental is required prior to use, but has not yet been granted.   
 
Split Evaluation:  Blue Shield of California/Blue Shield of California Life & Health Insurance Company 
(Blue Shield) policy review can result in a split evaluation, where a treatment, procedure, or drug will 
be considered to be investigational for certain indications or conditions, but will be deemed safe and 
effective for other indications or conditions, and therefore potentially medically necessary in those 
instances. 
 
Prior Authorization Requirements and Feedback (as applicable to your plan) 
 
Within five days before the actual date of service, the provider must confirm with Blue Shield that the 
member's health plan coverage is still in effect. Blue Shield reserves the right to revoke an 
authorization prior to services being rendered based on cancellation of the member's eligibility. Final 
determination of benefits will be made after review of the claim for limitations or exclusions.  
 
Questions regarding the applicability of this policy should be directed to the Prior Authorization 
Department at (800) 541-6652, or the Transplant Case Management Department at (800) 637-2066 
ext. 3507708 or visit the provider portal at www.blueshieldca.com/provider. 
 
We are interested in receiving feedback relative to developing, adopting, and reviewing criteria for 
medical policy. Any licensed practitioner who is contracted with Blue Shield of California or Blue 
Shield of California Promise Health Plan is welcome to provide comments, suggestions, or 
concerns.  Our internal policy committees will receive and take your comments into consideration. 
 
For utilization and medical policy feedback, please send comments to: MedPolicy@blueshieldca.com 
 
Disclaimer: This medical policy is a guide in evaluating the medical necessity of a particular service or treatment. 
Blue Shield of California may consider published peer-reviewed scientific literature, national guidelines, and local 
standards of practice in developing its medical policy. Federal and state law, as well as contract language, 
including definitions and specific contract provisions/exclusions, take precedence over medical policy and must 
be considered first in determining covered services. Member contracts may differ in their benefits. Blue Shield 
reserves the right to review and update policies as appropriate. 
 

http://www.blueshieldca.com/provider
mailto:MedPolicy@blueshieldca.com
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Appendix A 
 

POLICY STATEMENT 

BEFORE AFTER  
New policy 
 
Policy Statement: 
N/A 

Genetic Testing: Metabolic, Endocrine, And Mitochondrial Disorders 
BSC_CON_2.24 
 
Policy Statement: 
Known Familial Variant Analysis For Metabolic, Endocrine, And 
Mitochondrial Disorders 

I. Targeted mutation analysis for a known familial variant (81403, 
81404, 81405, 81406, 81407, 81479) for a metabolic, endocrine, or 
mitochondrial disorder may be considered medically necessary 
when: 
A. The member has a close relative with a known pathogenic or 

likely pathogenic variant causing the condition. 
 

II. Targeted mutation analysis for a known familial variant (81403, 
81404, 81405, 81406, 81407, 81479) for a metabolic, endocrine, or 
mitochondrial disorder is considered investigational for all other 
indications. 

 
MTHFR Variant Analysis  

III. MTHFR targeted variant analysis (examples: 677T, 1298C) (81291) is 
considered investigational for all indications, including but not 
limited to: 
A. Evaluation for thrombophilia or recurrent pregnancy loss 
B. Evaluation of at-risk relatives 
C. Drug metabolism, such as in pharmacogenetic testing 

 
Monogenic Diabetes (Including Maturity-Onset Diabetes of the Young 
(MODY)) Panels 

IV. Multigene panel analysis to establish or confirm a diagnosis of 
monogenic diabetes (including maturity-onset diabetes of the 
young (MODY)) (81403, 81405, 81406, 81407, 81479) may be 
considered medically necessary when either of the following 
criteria are met: 
A. The member has a diagnosis of diabetes within the first 12 

months of life 
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POLICY STATEMENT 

BEFORE AFTER  
B. The member has a diagnosis of diabetes before 30 years of age 

and has either of the following: 
1. The member has at least one of the following: 

a. Autoantibody negative 
b. Retained C-peptide levels 

2. The member has a diagnosis of diabetes not characteristic 
of type 1 or type 2 diabetes, AND  
a. The member has a family history of diabetes consistent 

with an autosomal dominant pattern of inheritance. 
 

V. Multigene panel analysis to establish or confirm a diagnosis of 
monogenic diabetes (including maturity-onset diabetes of the 
young (MODY)) (81403, 81404, 81405, 81406, 81407, 81479) is 
considered investigational for all other indications. 
 

Mitochondrial Genome Sequencing, Deletion/Duplication, and/or 
Nuclear Genes 

VI. Mitochondrial genome sequencing (81460), deletion/duplication 
(81465), and/or nuclear genes analysis (81440) to establish or 
confirm a diagnosis of a primary mitochondrial disorder may be 
considered medically necessary when either of the following 
criteria are met: 
A. The member has a classic phenotype of one of the maternally 

inherited syndromes (e.g., Leber hereditary optic neuropathy, 
mitochondrial encephalomyopathy with lactic acidosis and 
stroke-like episodes [MELAS], myoclonic epilepsy with ragged 
red fibers [MERRF], maternally inherited deafness and diabetes 
[MIDD], neuropathy, ataxia, retinitis pigmentosa [NARP], 
Kearns-Sayre syndrome/CPEO); or of a nuclear DNA 
mitochondrial disorder (e.g., mitochondrial 
neurogastrointestinal encephalopathy [MNGIE]) 

B. The member has non-specific clinical features suggestive of a 
primary mitochondrial disorder and meets ALL of the following: 
1. Clinical findings of at least two of the following: 

a. Ptosis 
b. External ophthalmoplegia 
c. Proximal myopathy 

https://www.ncbi.nlm.nih.gov/books/NBK1174/
https://www.ncbi.nlm.nih.gov/books/NBK1233/
https://www.ncbi.nlm.nih.gov/books/NBK1233/
https://www.ncbi.nlm.nih.gov/books/NBK1520/
https://www.ncbi.nlm.nih.gov/books/NBK1520/
https://www.ncbi.nlm.nih.gov/books/NBK1179/
https://www.ncbi.nlm.nih.gov/books/NBK1179/
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POLICY STATEMENT 

BEFORE AFTER  
d. Exercise intolerance 
e. Cardiomyopathy 
f. Sensorineural deafness 
g. Optic atrophy 
h. Pigmentary retinopathy 
i. Diabetes mellitus 
j. Fluctuating encephalopathy 
k. Seizures 
l. Dementia 
m. Migraine 
n. Stroke-like episodes 
o. Ataxia 
p. Spasticity 
q. Chorea 
r. Multiple late term pregnancy loss 

2. Conventional biochemical laboratory studies have been 
completed and are non-diagnostic, including at least:  
plasma or CSF lactic acid concentration, ketone bodies, 
plasma acylcarnitines, and urinary organic acids 

3. Additional diagnostic testing indicated by the member’s 
clinical presentation (e.g., fasting blood glucose, 
electrocardiography, neuroimaging, electromyography, 
echocardiography, audiology, thyroid testing, 
electroencephalography, exercise testing) have been 
completed and are non-diagnostic. 

 
VII. Mitochondrial genome sequencing (81460), deletion/duplication 

(81465), and/or nuclear genes analysis (81440) to establish or 
confirm a diagnosis of a primary mitochondrial disorder is 
considered investigational for all other indications. 

 
Other Covered Metabolic, Endocrine, and Mitochondrial Disorders 
The following is a list of conditions that have a known genetic association. 
Due to their relative rareness, it may be appropriate to cover these genetic 
tests to establish or confirm a diagnosis. 

VIII. Genetic testing to establish or confirm one of the following 
metabolic, endocrine, and mitochondrial conditions to guide 
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POLICY STATEMENT 

BEFORE AFTER  
management may be considered medically necessary when the 
member demonstrates clinical features* consistent with the disorder 
(the list is not meant to be comprehensive, see IX below): 
A. Congenital adrenal hyperplasia, including: 

1. 21-Hydroxylase deficiency 
B. Congenital disorders of glycosylation 
C. Congenital hyperinsulinism 
D. Disorders of amino acid and peptide metabolism, including: 

1. Glutaric acidemia type I (GA-1) 
2. Homocystinuria caused by cystathionine beta-synthase 

(CBS) deficiency 
3. Methylmalonic acidemia 
4. Propionic acidemia 
5. Maple Syrup Urine Disease (MSUD) 

E. Disorders of biotin metabolism, including: 
1. Biotinidase deficiency 

F. Disorders of carnitine transport and the carnitine cycle, 
including: 
1. Carnitine palmitoyltransferase II deficiency 
2. Primary carnitine deficiency 

G. Disorders of copper metabolism, including: 
1. ATP7A-Related copper transport disorders (e.g., Menkes 

disease, occipital horn syndrome (OHS), ATP7A-related 
distal motor neuropathies) 

2. Wilson disease 
H. Disorders of fatty acid oxidation, including: 

1. Medium-chain acyl-coenzyme A dehydrogenase deficiency 
(MCAD deficiency) 

I. Disorders of galactose metabolism, including: 
1. Galactosemia 

J. Disorders of glucose transport, including: 
1. Glucose transporter type I deficiency syndrome (Glut1 DS) 

K. Disorders of phenylalanine or tyrosine metabolism, including: 
1. Alkaptonuria 
2. Phenylalanine hydroxylase deficiency 

L. Disorders of porphyrin and heme metabolism, including: 
1. Acute intermittent porphyria 

https://www.ncbi.nlm.nih.gov/books/NBK1171/
https://www.ncbi.nlm.nih.gov/books/NBK1375/
https://www.ncbi.nlm.nih.gov/books/NBK546575/
https://www.ncbi.nlm.nih.gov/books/NBK1524/
https://www.ncbi.nlm.nih.gov/books/NBK1524/
https://www.ncbi.nlm.nih.gov/books/NBK1231/
https://www.ncbi.nlm.nih.gov/books/NBK92946/
https://www.ncbi.nlm.nih.gov/books/NBK1319/
https://www.ncbi.nlm.nih.gov/books/NBK1322/
https://www.ncbi.nlm.nih.gov/books/NBK1253/
https://www.ncbi.nlm.nih.gov/books/NBK84551/
https://www.ncbi.nlm.nih.gov/books/NBK1413/
https://www.ncbi.nlm.nih.gov/books/NBK1512/
https://www.ncbi.nlm.nih.gov/books/NBK1424/
https://www.ncbi.nlm.nih.gov/books/NBK1424/
https://www.ncbi.nlm.nih.gov/books/NBK1518/
https://www.ncbi.nlm.nih.gov/books/NBK1430/
https://www.ncbi.nlm.nih.gov/books/NBK1454/
https://www.ncbi.nlm.nih.gov/books/NBK1504/
https://www.ncbi.nlm.nih.gov/books/NBK1193/
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POLICY STATEMENT 

BEFORE AFTER  
M. Fibrous Dysplasia/McCune-Albright Syndrome 
N. Glycogen storage disorders, including: 

1. Glycogen Storage Disease Type I (GSDI) 
2. Pompe disease (GSDII) 

O. Hypophosphatasia 
P. Kallmann syndrome (GnRH deficiency) 
Q. Lysosomal storage disorders, including: 

1. Gaucher disease 
2. Krabbe disease 
3. MPS-Type I (Hurler syndrome) 
4. MPS-Type II (Hunter syndrome) 
5. Mucolipidosis IV 

R. Urea cycle disorders, including: 
1. Ornithine Transcarbamylase (OTC) deficiency 

S. Malignant hyperthermia 
T. SHOX deficiency disorders 

 
IX. Genetic testing to establish or confirm the diagnosis of all other 

metabolic, endocrine, and mitochondrial disorders not specifically 
discussed within this or another medical policy will be evaluated by 
the criteria outlined in General Approach to Genetic and Molecular 
Testing (see policy for coverage criteria).  
 

*Clinical features for a specific disorder may be outlined in resources such 
as GeneReviews, OMIM, National Library of Medicine, Genetics Home 
Reference, or other scholarly source. 
 

  

https://www.ncbi.nlm.nih.gov/books/NBK274564/
https://www.ncbi.nlm.nih.gov/books/NBK1312/
https://www.ncbi.nlm.nih.gov/books/NBK1261/
http://ncbi.nlm.nih.gov/books/NBK1150/
https://www.ncbi.nlm.nih.gov/books/NBK1334/
https://www.ncbi.nlm.nih.gov/books/NBK1269/
https://www.ncbi.nlm.nih.gov/books/NBK1238/
https://www.ncbi.nlm.nih.gov/books/NBK1162/
https://www.ncbi.nlm.nih.gov/books/NBK1274/
https://www.ncbi.nlm.nih.gov/books/NBK1214/
https://www.ncbi.nlm.nih.gov/books/NBK154378/
https://www.ncbi.nlm.nih.gov/books/NBK1146/#mhs.Molecular_Genetics
https://www.ncbi.nlm.nih.gov/books/NBK1215/
https://www.ncbi.nlm.nih.gov/books/NBK1116/
https://www.omim.org/
https://medlineplus.gov/genetics/
https://medlineplus.gov/genetics/
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