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Example Test Table

The tests, associated laboratories, CPT codes, and ICD 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 Platform for a comprehensive list of registered tests.

Policy Statement Sections

Example Tests; Labs

Common CPT Codes

Developmental Delay/Intellectual Disability, Autism Spectrum Disorder, or Congenital Anomalies

Chromosomal Microarray
Analysis for Developmental
Delay/Intellectual Disability,
Autism Spectrum Disorder, or
Congenital Anomalies

Chromosomal Microarray (MicroarrayDx) (GeneDx)

Chromosomal Microarray, Postnatal, ClariSure Oligo-
SNP (Quest Diagnostics)

SNP Microarray-Pediatric (Reveal) (LabCorp)

81228, 81229, 53870

Autism Spectrum
Disorder/Intellectual Disability

Panel Analysis

Neurodevelopmental Disorders (NDD) Panel (Invitae)

Autism/ID Xpanded panel (GeneDx)

81470, 81471, 81479,
81185, 81236, 81302,
81321

SMASH (Marvel Genomics)

0156U

Angelman/Prader-Willi Syndr.

ome

SNRPN/UBE3A Methylation
Analysis, 15q11-g13 FISH
Analysis, Chromosome 15
Uniparental Disomy analysis,
and Imprinting Center Defect

Analysis

Angelman Syndrome/Prader-Willi Syndrome
Methylation Analysis (GeneDx)

81331

FISH, Prader-Willi/Angelman Syndrome (Quest
Diagnostics)

88271, 88273

Chromosome 15 UPD Analysis (Greenwood Genetic

Imprinting Center (IC) Deletion Analysis for Prader-Willi
Syndrome (Univ of Chicago Genetic Services
Laboratories)

Center) 81402
Imprinting Center (IC) Deletion Analysis for Angelman
Syndrome (Univ of Chicago Genetic Services
Laboratories)

81331

Beckwith-Wiedemann/Russel

I-Silver Syndrome
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Policy Statement Sections

Example Tests; Labs

Common CPT Codes

H19 and KCNQI1OT1
Methylation Analysis,
Deletion/Duplication Analysis

of 11p15, Chromosome 7
Uniparental Disomy Analysis,
CDKNIC Sequencing and/or
Deletion/Duplication Analysis

Russell-Silver Syndrome: H19 Methylation (Shodair
Children’s Hospital)

Beckwith-Wiedemann: Methylation analysis of 11p15.5
only (University of Pennsylvania School of Medicine
Genetic Diagnostic Laboratory)

RSS: Methylation analysis of 11p15.5 only (University of
Pennsylvania School of Medicine Genetic Diagnostic
Laboratory)

81401

Beckwith-Wiedemann: 11p15.5 high resolution copy
number analysis only (aCGH) (University of
Pennsylvania School of Medicine Genetic Diagnostic
Laboratory)

RSS: 11p15.5 high resolution copy number analysis only
(aCGH) (University of Pennsylvania School of Medicine
Genetic Diagnostic Laboratory)

81479

Chromosome 7 UPD Analysis (Greenwood Genetics
Center - Molecular Diagnostic Laboratory)

81402

CDKNIC Full Gene Sequencing and
Deletion/Duplication (Invitae)

81479

Cystic Fibrosis

Diagnosis CF7TR Seguencing
and/or Deletion/Duplication

Analysis

Cystic Fibrosis Complete Rare Variant Analysis, Entire
Gene Sequence (Quest Diagnostics)

81223

Cystic Fibrosis Gene Deletion or Duplication (Quest
Diagnostics)

81222

CFTRIntron 9 PolyT and TG
Analysis (aka Intron 8 poly-

T/7G)

CFTRIntron 9 Poly-T Analysis (Quest Diagnostics)

81224

CHARGE Syndrome

CHD7Sequencing and/or
Deletion/Duplication Analysis

CHARGE and Kallman Syndromes via the CHD7 Gene
(PreventionGenetics, part of Exact Sciences)

81407, 81479

Fanconi Anemia

Fanconi Anemia Multigene
Panel

FancZoom (DNA Diagnostic Laboratory - Johns
Hopkins Hospital)

Fanconi Anemia Panel (PreventionGenetics, part of
Exact Sciences)

81162, 81307, 81479

Fragile X Syndrome

Fragile X Syndrome, Diagnostic (Labcorp)

81243, 81244
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Policy Statement Sections

Example Tests; Labs

Common CPT Codes

Diagnostic FMRIRepeat and

XSense, Fragile X with Reflex (Quest Diagnostics)

Methylation Analysis

Fragile X Syndrome via the FMR1 CGG Repeat
Expansion (PreventionGenetics, part of Exact Sciences)

Hereditary Hemorrhagic Telangiectasia (HHT)

Hereditary Hemorrhagic
Telangiectasia Multigene

HHTNext (Ambry Genetics)

Panel

Hereditary Hemorrhagic Telangiectasia (HHT) Panel
(Blueprint Genetics)

81405, 81406, 81479

Neurofibromatosis 1

NFI1Segquencing and/or
Deletion/Duplication Analysis

NF1 Sequencing & Del/Dup (GeneDx)

81408

NF2-Related Schwannomatosis (previously known as Neurofibromatosis 2)

NF2Sequencing and/or
Deletion/Duplication Analysis

Neurofibromatosis Type 2 via the NF2 Gene
(PreventionGenetics, part of Exact Sciences)

81405, 81406

Noonan Spectrum Disorders/RASopathies

Noonan Spectrum
Disorders/RASopathies

Multigene Panel

RASopathies and Noonan Spectrum Disorders Panel
(Invitae)

(Fulgent Genetics)

Noonan and Comprehensive RASopathies Panel 81442
(GeneDx)

PIK3CA-Related Segmental Overgrowth and Related Syndromes

PIK3CA Sequencing Analysis  |PIK3CA Single Gene (Sequencing &
Deletion/Duplication) 81479

Tuberous Sclerosis Complex (TSC)

7SCland 7SC2Sequencing
and/or Deletion/Duplication

Analysis

Tuberous Sclerosis Complex Panel (TSC1, TSC2) (Quest
Diagnostics)

81405, 81406
81407

Other Covered Multisystem In

herited Disorders

Other Covered Multisystem
Inherited Disorders

See policy statement section below

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

Policy Statement

Developmental Delay, Intellectual Disability, Autism Spectrum Disorder, or Congenital Anomalies
Chromosomal Microarray Analysis for Developmental Delay/Intellectual Disability, Autism
Spectrum Disorder, or Congenital Anomalies
I. Chromosomal microarray analysis for developmental delay, intellectual disability, autism
spectrum disorder, or congenital anomalies (81228, 81229, S3870 ) may be considered

medically necessary

when any of the following are met:

A. The member has developmental delay and/or intellectual disability, excluding isolated
speech/language delay (see below)
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B. The member has autism spectrum disorder

C. The member has multiple congenital anomalies not specific to a well-delineated genetic
syndrome

D. The member has short stature.

[I. Chromosomal microarray analysis for developmental delay, intellectual disability, autism
spectrum disorder, or congenital anomalies (81228, 81229, S3870) is considered investigational
for all other conditions of delayed development, including:

A. Isolated speech/language delay*.

*See Background and Rationale section for more information about this exclusion.

Autism Spectrum Disorder/Intellectual Disability Panel Analysis
[ll. The use of an autism spectrum disorder / intellectual disability panel (81470, 81471, 81479,
81185, 81236, 81302, 81321, 0156U) is considered investigational.

Angelman/Prader-Willi Syndrome
SNRPN/UBE3A Methylation Analysis, 15q11-q13 FISH Analysis, Chromosome 15 Uniparental
Disomy Analysis, and Imprinting Center Defect Analysis
IV. SNRPN/UBE3A methylation analysis (81331), FISH analysis for 15g11-q13 deletion (88271,
88273), uniparental disomy analysis (81402), and imprinting center defect analysis (81331) to
establish or confirm a diagnosis of Angelman or Prader-Willi syndrome may be considered
medically necessary when:
A. The member meets both of the following related to Angelman syndrome:
1.  The member has functionally severe developmental delay by age six months to
twelve months, AND
2. The member has at least one of the following clinical features:
a. Speech impairment, with minimal to no use of words; receptive language skills
and nonverbal communication skills higher than expressive language skills, OR
b. Movement or balance disorder, usually ataxia of gait and/or tremulous
movement of the limbs, OR
c. Unique behavior, including any combination of frequent laughter/smiling;
apparent happy demeanor; excitability, often with hand-flapping movements
and hypermotoric behavior, OR
B. The member meets one of the following age-specific features of Prader-Willi syndrome:
1.  The member is age less than one month with:
a. Hypotonia with poor suck, OR
2. The member is age one month to two years with:
a. Hypotonia with poor appetite and suck, AND
b. Developmental delay, OR
3. The member is age two to six years with:
a. Hypotonia with history of poor suck, AND
b. Global developmental delay, OR
4. The member is age six to twelve years with:
a. History of hypotonia with poor suck (hypotonia often persists), AND
b. Global developmental delay, AND
c. Excessive eating with central obesity if uncontrolled externally, OR
5. The member is age thirteen years or older with:
a. Cognitive impairment, usually mild intellectual disability, AND
b. Excessive eating and hyperphagia with central obesity if uncontrolled externally,
AND
c. Hypothalamic hypogonadism, OR
i. Typical behavioral findings (temper tantrums, stubbornness, manipulative
behavior, and obsessive-compulsive characteristics).
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V. SNRPN,/UBE3A methylation analysis (81331), FISH analysis for 15q11-q13 deletion (88271,
88273), uniparental disomy analysis (81402), and imprinting center defect analysis (81331) to
establish or confirm a diagnosis of Angelman or Prader-Willi syndrome is considered
investigational for all other indications.

NOTE: The following is the recommended testing strategy:
1. SNRPN/UBE3A methylation analysis
2. If UBE3A methylation analysis is normal, then proceed to deletion analysis of 15g11-q13
3. If deletion analysis is normal, consider UPD analysis of chromosome 15
4. If UPD is normal, then proceed to imprinting defect (ID) analysis.

Beckwith-Wiedemann/Russell-Silver Syndrome
HI19 and KCNQJIOTT Methylation Analysis, Deletion/Duplication Analysis of 11p15, Chromosome 7
Uniparental Disomy Analysis, COKNIC Sequencing and/or Deletion/Duplication Analysis
VI.  HI9and KCNQIOTI methylation analysis (81401), deletion/duplication analysis of 11p15 (81479),
chromosome 7 uniparental disomy analysis (81402), or COKNIC sequencing and/or
deletion/duplication analysis (81479) to confirm or establish a diagnosis of Beckwith-
Wiedemann or Russell-Silver syndrome may be medically necessary when either of the
following are met:
A. The member has at least one of the following clinical features of Beckwith-Wiedemann
syndrome (BWS):
1.  Macroglossia
2. Abdominal wall defect requiring surgical correction (e.g., omphalocele/exophthalmos
or a large umbilical hernia)
3. Embryonal tumor, (e.g., Wilms tumor, hepatoblastoma, or nephroblastomatosis,
rhabdomyosarcoma, neuroblastoma, or adrenal tumors
4. Hemihyperplasia (lateralized overgrowth) of one or more body segments
5. Macrosomia, defined as pre- and/or postnatal overgrowth, often using a cutoff of
greater than 90th or greater than 97th centile, depending on the study
6. Hyperinsulinemic hypoglycemia
7. Pathology findings including cytomegaly of the adrenal cortex, placental
mesenchymal dysplasia and pancreatic adenomatosis

8. Family history of one or more family members with clinical features suggestive of
BWS

9. Visceromegaly, typically from an imaging study such as ultrasound, involving 1 or
more intra-abdominal organs, such as the liver, kidneys, and/or adrenal glands

10. Unilateral or bilateral earlobe creases and/or posterior helical ear pits

1. Characteristic facies (i.e., infraorbital creases, midface retrusion, thin vermilion of the
upper lip, and prominent jaw)

12. Kidney anomalies, such as structural malformations, nephrocalcinosis, or medullary
sponge kidney

13. Transient hypoglycemia requiring medical intervention

B. The member meets at least three of the following Netchine-Harbison clinical scoring

system (NH-CSS) clinical features for Russell-Silver syndrome:

1. Small for gestational age (birth weight and/or length 2 SD or more below the mean
for gestational age)

2. Postnatal growth failure (length/height 2 SD or more below the mean at 24 months)

3. Relative macrocephaly at birth (head circumference more than 1.5 SD above birth
weight and/or length)

4. Frontal bossing or prominent forehead (forehead projecting beyond the facial plane
on a side view as a toddler [1to 3 years])
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5. Body asymmetry (limb length discrepancy greater than or equal to 0.5 cm, or less
than or equal to 0.5 cm with at least two other asymmetric body parts)

6. Feeding difficulties or body mass index less than or equal to 2 SD at 24 months or
current use of a feeding tube or cyproheptadine for appetite stimulation.

VIl.  HI9and KCNQIOTI methylation analysis (81401), deletion/duplication analysis of 11p15 (81479),
chromosome 7 uniparental disomy analysis (81402), or COKNIC sequencing and/or
deletion/duplication analysis (81479) to confirm or establish a diagnosis of Beckwith-
Wiedemann or Russell-Silver syndrome is considered investigational for all other indications.

Cystic Fibrosis
Diagnostic CFTR Sequencing and/or Deletion/Duplication Analysis
VIIl.  CFTRsequencing and/or deletion/duplication analysis (81222, 81223) to establish or confirm a
diagnosis of cystic fibrosis is considered medically necessary when:
A. The member has a positive (greater than or equal to 60 mmol/L) or inconclusive (30 to 59
mmol/L) sweat chloride test, OR
B. The member has a positive newborn screen for cystic fibrosis as indicated by elevated
immunoreactive trypsinogen, OR
C. The member has symptoms of cystic fibrosis from at least TWO different organ systems:

1. Sinus (e.g. chronic sinusitis, nasal polyps), OR

2. Lower respiratory (e.g., bronchiectasis, chronic or recurrent lower airway infection,
allergic bronchopulmonary aspergillosis), OR

3. Gastrointestinal (Gl)/lumen (e.g., meconium ileus, distal intestinal obstruction
syndrome, abnormal motility, rectal prolapse), OR

4. Gastrointestinal (Gl)/hepatobiliary (e.g., pancreatic insufficiency, recurrent
pancreatitis, elevated liver enzymes, ecchymosis, cirrhosis, prolonged neonatal
jaundice, fat soluble vitamin deficiencies), OR

5. Reproductive (e.g., male (sex assigned at birth) infertility because of obstructive
azoospermia, female (sex assigned at birth) infertility), OR

6. Other (e.g., hyponatremic dehydration, failure to thrive, pseudo-Bartter syndrome,
aquagenic wrinkling of skin, digital clubbing).

IX. CFTRsequencing and/or deletion/duplication analysis (81222, 81223) to establish or confirm a
diagnosis of cystic fibrosis is considered investigational for all other indications.

CFTR Intron 9 PolyT and TG Analysis (previously called Intron 8 polyT/TG Analysis)
X.  CFTRintron 9 polyT and TG analysis (81224) in a member may be considered medically
necessary when both of the following are met:
A. The member has a diagnosis of cystic fibrosis
B. The member has an R117H variant in the CFTR gene.

Xl.  CFTRintron 9 polyT and TG analysis (81224) in a member with a diagnosis of cystic fibrosis is
considered investigational for all other indications.

CHARGE SYNDROME
CHD7Sequencing and/or Deletion/Duplication Analysis
XIl. CHD7sequencing and/or deletion/duplication analysis (81407, 81479) to establish or confirm a
diagnosis of CHARGE syndrome may be considered medically necessary when:
A. The member has at least two of the following:
1. Coloboma of the iris, retina, choroid, and/or disc
Anophthalmos or microphthalmos
Choanal atresia or stenosis
Cleft palate with or without cleft lip

NN
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5. Cranial nerve dysfunction or anomaly (hyposmia or anosmia, facial palsy,
sensorineural hearing loss and/or balance problems, hypoplasia or aplasia on
imaging, difficulty with sucking/swallowing and aspiration, gut motility problems)

6. Ear malformations (auricular abnormalities, middle ear abnormalities/ossicular

malformations, and temporal bone abnormalities)

Tracheoesophageal fistula or esophageal atresia

8. Cardiovascular malformation (conotruncal defects (e.g., tetralogy of Fallot), AV canal
defects, and aortic arch anomalies)

9. Hypogonadotropic hypogonadism (micropenis or cryptorchidism, hypoplastic labia,
abnormal or absent uterus, delayed or absent puberty)

10. Developmental delay or intellectual disability

1. Growth deficiency (short stature)

12. Characteristic physical features of the face, neck, and/or hands

13. Brain MRI showing clivus hypoplasia or hypoplasia of the cerebellar vermis.

N

Xlll.  CHD7sequencing and/or deletion/duplication analysis (81407, 81479) to establish or confirm a
diagnosis of CHARGE syndrome is considered investigational for all other indications.

Fanconi Anemia
Fanconi Anemia Multigene Panel
XIV. Multigene panel analysis to establish or confirm a genetic diagnosis of Fanconi anemia (81162,
81307, 81479) may be considered medically necessary when both of the following are met:
A. The member had a positive or inconclusive result via chromosome breakage analysis
B. The member displays at least one of the following:
1.  Prenatal and/or postnatal short stature
2. Abnormal skin pigmentation (e.g., café au lait macules, hyper- or hypopigmentation)
3. Skeletal malformations (e.g., hypoplastic thumb, hypoplastic radius, vertebral
anomalies)
4. Microcephaly
5. Ophthalmic anomalies
6. Genitourinary tract anomalies (e.g., horseshoe kidney, hypospadias, bicornuate
uterus)
7. Macrocytosis
8. Increased fetal hemoglobin (often precedes anemia),
9. Cytopenia (especially thrombocytopenia, leukopenia and neutropenia)
10. Progressive bone marrow failure
1. Adult-onset aplastic anemia
12. Myelodysplastic syndrome (MDS)
13. Acute myelogenous leukemia (AML)
14. Early-onset solid tumors (e.g., squamous cell carcinomas of the head and neck,
esophagus, and vulva; cervical cancer; and liver tumors)
15. Inordinate toxicities from chemotherapy or radiation.

XV. Multigene panel analysis to establish or confirm a genetic diagnosis of Fanconi anemia (81162,
81307, 81479) is considered investigational for all other indications.

Fragile X Syndrome
Diagnostic FMR7Repeat and Methylation Analysis
XVI.  FMRIrepeat and methylation analysis (81243, 81244) to establish or confirm a genetic
diagnosis of Fragile X syndrome or Fragile X-associated disorders may be considered
medically necessary when any of the following are met:
A. The member has unexplained intellectual disability or developmental delay
B. The memberis male and has unexplained autism spectrum disorder
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C. The member is female and has unexplained autism spectrum disorder, AND any of the
following:

1. Has features compatible with Fragile X syndrome (e.g., ADHD and/or other
behavioral differences, typical facies [long face, prominent forehead, large ears,
prominent jaw], mitral valve prolapse, aortic root dilatation)

2. Has atleast one close relative with a neurodevelopmental disorder consistent with X
linked inheritance, premature ovarian failure, ataxia or tremor

D. The member has primary ovarian insufficiency (cessation of menses before age 40)
E. The member is 50 years of age or older with progressive intention tremor and cerebellar
ataxia of unknown origin.

XVII.  FMRIrepeat and methylation analysis (81243, 81244) to establish or confirm a genetic
diagnosis of Fragile X syndrome or Fragile X-associated disorders is considered
investigational for all other indications.

Hereditary Hemorrhagic Telangiectasia (HHT)
Hereditary Hemorrhagic Telangiectasia Multigene Panel
XVI. Hereditary hemorrhagic telangiectasia (HHT) multigene panel analysis (81405, 81406, 81479)
to establish or confirm a diagnosis of HHT may be considered medically necessary when both
of the following are met:
A. The member has any of the following clinical features of HHT:
1. Spontaneous and recurrent nosebleeds (epistaxis)
2. Mucocutaneous telangiectases at characteristic sites, including lips, oral cavity,
fingers, and nose
3. Visceral arteriovenous malformation (AVM) (either pulmonary, cerebral, spinal,
gastrointestinal or pancreatic)
B. The panelincludes, at a minimum, the following genes: ACVRL], ENG.

XIX. Hereditary hemorrhagic telangiectasia (HHT) multigene panel analysis (81405, 81406, 81479)
to establish or confirm a diagnosis of HHT is considered investigational for all other
indications.

Neurofibromatosis 1
NFI1Sequencing and/or Deletion/Duplication Analysis
XX. NFJIsequencing and/or deletion/duplication analysis (81408) may be considered medically
necessary when:
A. The member has at least one of the following:

1. Six or more café au lait macules (greater than 5 mm in greatest diameter in
prepubertal individuals and greater than 15 mm in greatest diameter in postpubertal
individuals), OR
Two or more neurofibromas of any type or one plexiform neurofibroma, OR
Freckling in the axillary or inguinal regions, OR
Optic glioma, OR
Two or more Lisch nodules (iris hamartomas), OR
A distinctive osseous lesion such as sphenoid dysplasia or tibial pseudarthrosis, OR
B. The member has a biological parent who meets the diagnostic criteria for NF7(the

diagnosis of NF1is established in an individual with two or more of the above features).

QU ONTEN

XXI.  NFIsequencing and/or deletion/duplication analysis (81408) is considered investigational for
all other indications.
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NF2-Related Schwannomatosis (Previously Known As Neurofibromatosis 2)
NF2 Sequencing and/or Deletion/Duplication Analysis
XXIl.  NF2sequencing and/or deletion/duplication analysis (81405, 81406) may be considered
medically necessary when:
A. The member had an NF2pathogenic variant identified on tumor tissue testing, OR
B. The member is an adult with at least one of the following:
1. Bilateral vestibular schwannomas, OR
2. Unilateral vestibular schwannoma, AND
a. At least two of the following:
i. Meningioma, OR
ii. Schwannoma, OR
ii. Glioma, OR
iv. Neurofibroma, OR
v. Cataractin the form of subcapsular lenticular opacities, OR
vi. Cortical wedge cataract, OR
C. The member is an adult with multiple meningiomas and either of the following:
1. Unilateral vestibular schwannoma, OR
2. At least two of the following:
a. Schwannoma, OR
b. Ependymoma, OR
c. Cataractin the form of subcapsular lenticular opacities, OR
d. Cortical wedge cataract diagnosed in an individual less than 40 years of age, OR
D. The memberis a child with at least two of the following:
1. Aschwannoma at any location including intradermal, OR
2. Skin plaques present at birth or in early childhood (often plexiform schwannoma on
histology), OR
A meningioma, particularly non-meningothelial (hon-arachnoidal) cell in origin, OR
A cortical wedge cataract, OR
A retinal hamartoma, OR
A mononeuropathy, particularly causing a facial nerve palsy, foot or wrist drop, or
third nerve palsy.

o v kAW

XXIl.  NF2sequencing and/or deletion/duplication analysis (81405, 81406) is considered
investigational for all other indications.

Noonan Spectrum Disorders/Rasopathies
Noonan Spectrum Disorders/RASopathies Multigene Panel
XXIV. The use of a multigene panel to confirm or establish a diagnosis of a Noonan spectrum
disorder/RASopathy (e.g., Noonan syndrome, Legius syndrome, Costello syndrome, Cardio-
facial-cutaneous syndrome, NF1, Noonan-like syndrome) (81442) may be considered
medically necessary when:
A. The member has at least one of the following:
1. Characteristic facies (low-set, posteriorly rotated ears with fleshy helices, vivid blue or
blue-green irises, widely spaced, down slanted eyes, epicanthal folds, ptosis), OR
2. Short stature, OR
Congenital heart defect (most commonly pulmonary valve stenosis, atrial septal
defect, and/or hypertrophic cardiomyopathy), OR
Developmental delay, OR
Broad or webbed neck, OR
Unusual chest shape with superior pectus carinatum, inferior pectus excavatum, OR
Widely spaced nipples, OR
Cryptorchidism in males, OR
Lentigines, OR
10. Café au lait macules.

W
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XXV. The use of a multigene panel to confirm or establish a diagnosis of a Noonan spectrum
disorder/RASopathy (e.g., Noonan syndrome, Legius syndrome, Costello syndrome, Cardio-
facial-cutaneous syndrome, NF1, Noonan-like syndrome) (81442) is considered investigational
for all other indications.

PIK3CA-Related Segmental Overgrowth and Related Syndromes
PIK3CA Sequencing Analysis
XXVI. PIK3CAsequencing analysis (81479) to establish a diagnosis of PIK3CA-Related Segmental
Overgrowth may be considered medically necessary when:
A. The member displays at least one of the following on brain imaging:
1.  Hemimegalencephaly, OR
2. Focal cortical dysplasia, OR
3. Dysplastic megalencephaly, OR
B. The member displays at least one of the following, from birth or with onset in early
childhood:
1. Overgrowth of any of a wide variety of tissues including (but not limited to) brain,
adipose, vascular, muscle, skeletal, nerve, OR
2. Vascular malformations including (but not limited to) capillary, venous, arteriovenous,
or mixed malformations, OR
3. Lymphatic malformations, OR
4. Cutaneous findings including epidermal nevi and hyperpigmented macules, OR
5. Single or multiple digital anomalies of the hands or feet (e.g., macrodactyly,
syndactyly, polydactyly, sandal-toe gap), OR
6. Kidney malformations (e.g., pelviectasis, dilated ureters, hydronephrosis, duplicated
renal arteries, renal cysts, enlarged kidneys), OR
7. Benign tumors, with the exceptions of Wilms tumor and nephroblastomatosis (i.e.,
diffuse or multifocal clusters of persistent embryonal cells).

XXVII.  PIK3CA sequencing analysis (81479) to establish a diagnosis of PIK3CA-Related Segmental
Overgrowth is considered investigational for all other indications.

NOTE: Because the vast majority of reported P/K3CA pathogenic variants are mosaic and acquired,
more than one tissue type may need to be tested (e.g., blood, skin, saliva). Failure to detect

a PIK3CA pathogenic variant does not exclude a clinical diagnosis of PIK3CA-associated segmental
overgrowth disorders in individuals with suggestive features, given that low-level mosaicism is
observed in many individuals.

Tuberous Sclerosis Complex (TSC)
7SCland T7SC2 Sequencing and/or Deletion/Duplication Analysis
XXVII.  7SCland 7SC2sequencing and/or deletion/duplication analysis (81405, 81406, 81407) to
establish or confirm a diagnosis of Tuberous Sclerosis Complex (TSC) may be considered
medically necessary when:
A. The member has at least one of the following major features of TSC:
1. Three or more angiofibromas or fibrous cephalic plaque, OR
Cardiac rhabdomyoma, OR
Multiple cortical tubers and/or radial migration lines, OR
Hypomelanotic macules (3 or more macules that are at least 5 mm in diameter), OR
Lymphangioleiomyomatosis (LAM), OR
Multiple retinal nodular hamartomas, OR
Renal angiomyolipoma, OR
Shagreen patch, OR
Subependymal giant cell astrocytoma (SEGA), OR
10. Two or more subependymal nodules (SENs), OR

©®oNOULFHWN
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1. Two or more ungual fibromas, OR
B. The member has at least two of the following minor features of TSC:
1. Sclerotic bone lesions, OR
2. "Confetti" skin lesions (humerous 1- to 3-mm hypopigmented macules scattered over
regions of the body such as the arms and legs), OR
Four or more dental enamel pits, OR
Two or more intraoral fibromas, OR
Multiple renal cysts, OR
Nonrenal hamartomas, OR
Retinal achromic patch.

Nowvsw

XXIX. 7SCland 7SC2sequencing and/or deletion/duplication analysis (81405, 81406, 81407) to
establish or confirm a diagnosis of Tuberous Sclerosis Complex is considered investigational
for all other indications.

Other Covered Multisystem Inherited 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.
XXX. Genetic testing to establish or confirm one of the following multisystem inherited disorders 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 XXXI below):

Alagille syndrome

Alport syndrome

Branchiootorenal spectrum disorder

Coffin-Siris syndrome

Cornelia de Lange syndrome

FGFR2 craniosynostosis syndromes

Holoprosencephaly

Holt-Oram syndrome

Incontinentia pigmenti

Joubert and Meckel-Gruber syndromes

Kabuki syndrome

MYH9-related disorders

Proteus syndrome

Pseudoxanthoma elasticum

Rubinstein-Taybi syndrome

Schwannomatosis

Waardenburg syndrome

OOOZICrRAEUTIOMMUN®P

XXXI.  Genetic testing to establish or confirm the diagnosis of all other multisystem inherited
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
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 sources.

NOTE: Refer to Appendix A to see the policy statement changes (if any) from the previous version.
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Policy Guidelines

DEFINITIONS
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. Autism spectrum disorders: Defined in the DSM V as persistent deficits in social
communication and social interaction across multiple contexts, as manifested by the
following, currently or by history:

a. Deficits in social-emotional reciprocity, ranging, for example, from abnormal social
approach and failure of normal back-and-forth conversation; to reduced sharing of
interests, emotions, or affect; to failure to initiate or respond to social interactions.

b. Deficits in nonverbal communicative behaviors used for social interaction, ranging, for
example, from poorly integrated verbal and nonverbal communication; to abnormailities
in eye contact and body language or deficits in understanding and use of gestures; to a
total lack of facial expressions and nonverbal communication.

c. Deficits in developing, maintaining, and understanding relationships, ranging, for
example, from difficulties adjusting behavior to suit various social contexts; to difficulties
in sharing imaginative play or in making friends; to absence of interest in peers.

3. Multiple congenital anomalies: According to ACMG, multiple anomalies are not specific to a
well-delineated genetic syndrome. These anomalies are structural or functional
abnormalities usually evident at birth, or shortly thereafter, and can be consequential to an
individual's life expectancy, health status, physical or social functioning, and typically require
medical intervention.

4. Developmental delay (DD): Slow-to-meet or not reaching milestones in one or more of the
areas of development (communication, motor, cognition, social-emotional, or adaptive skills)
in the expected way for a child’s age

5. Intellectual disability (ID): Defined by the DSM V as an individual with all of the following:

a. Deficits in intellectual functions, such as reasoning, problem solving, planning, abstract
thinking, judgment, academic learning, and learning from experience, confirmed by both
clinical assessment and individualized, standardized intelligence testing.

b. Deficits in adaptive functioning that result in failure to meet developmental and
sociocultural standards for personal independence and social responsibility. Without
ongoing support, the adaptive deficits limit functioning in one or more activities of daily
life, such as communication, social participation, and independent living, across multiple
environments, such as home, school, work, and community.

c. Onset of intellectual and adaptive deficits during the developmental period.

Coding
See the Codes table for details.

Description

Genetic testing for rare diseases may be used to establish or confirm a diagnosis in a patient who has
signs and/or symptoms of a genetic disorder, for whom clinical evaluation and other standard
laboratory tests/imaging/etc have been non-diagnostic or inconclusive. Establishing or confirming a
genetic diagnosis may inform clinical management of associated medical and behavioral problems
and/or eliminate the need for further diagnostic workup. This document addresses genetic testing for
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some of the more common and well described genetic conditions that can impact multiple body
systems.

Related Policies

This policy document provides coverage criteria for Multisystem Inherited Disorders, Intellectual
Disability, and Developmental Delay. For organ system specific genetic disorders, please refer to:

e  Genetic Testing: Epilepsy, Neurodegenerative, and Neuromuscular Disorders

e  Genetic Testing: Hematologic Conditions (non-cancerous)

e Genetic Testing.: Gastroenterologic Conditions (non-cancerous)

e  Genetic Testing: Cardiac Disorders

e  Genetic Testing: Aortopathies and Connective Tissue Disorders

e  Genetic Testing: Hearing Loss

e  Genetic Testing: Eye Disorders

e Genetic Testing: Immune, Autoimmune, and Rheumatoid Disorders

e  Genetic Testing: Kidney Disorders

e Genetic Testing: Lung Disorders

e  Genetic Testing: Metabolic, Endocrine, and Mitochondrial Disorders

e  Genetic Testing: Skeletal Dysplasia and Rare Bone Disorders

e  Genetic Testing: Dermatologic Conditions

For other related testing, please refer to:

e Genetic Testing: Prenatal Cell-free DNA Testing for coverage criteria related to cell-free
fetal DNA screening tests.

e Genetic Testing: Prenatal Diagnosis (via amniocentesis, CVS, or PUBS) and Pregnancy
Loss for coverage related to prenatal and pregnancy loss diagnostic genetic testing for tests
intended to diagnose genetic conditions following amniocentesis, chorionic villus sampling or
pregnancy loss.

e Genetic Testing: Prenatal and Preconception Carrier Screening for coverage criteria
related to prenatal carrier screening, preimplantation testing of embryos, or preconception
carrier screening.

e Genetic Testing: Whole Exome and Whole Genome Sequencing for the Diagnosis of
Genetic Disorders for coverage criteria related to exome and genome sequencing for genetic
disorders.

e Genetic Testing: General Approach to Genetic and Molecular Testing for coverage criteria
related to genetic testing that is not specifically discussed in this or another non-general
policy, including known familial variant testing.

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.
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Regulatory Status

e N/A

Rationale

Chromosomal Microarray Analysis for Developmental Delay/Intellectual Disability, Autism
Spectrum Disorder, or Congenital Anomalies

American Academy of Pediatrics

The American Academy of Pediatrics (2014, reaffirmed 2020) issued a clinical report on the optimal
medical genetics evaluation of a child with developmental delays (DD) or intellectual disability (ID),
which stated "CMA [chromosome microarray analysis] now should be considered a first-tier
diagnostic test in all children with [global] GDD/ID for whom the causal diagnosis is not known....
CMA is now the standard for diagnosis of patients with GDD/ID, as well as other conditions, such as
autism spectrum disorders or multiple congenital anomalies.” (p. e905)

American College of Medical Genetics and Genomics (ACMG)
The ACMG (2010, reaffirmed 2020) published a Clinical Practice Resource on array-based
technologies and their clinical utilization for detecting chromosomal abnormalities. CMA testing for
copy humber variants was recommended as a first-line test in the initial postnatal evaluation of
individuals with the following:

e Multiple anomalies not specific to a well-delineated genetic syndrome

o Apparently nonsyndromic DD/ID

e ASD [autism spectrum disorder]

A 2021 focused revision to the ACMG practice resource "Genetic evaluation of short stature” states:
“"Chromosomal microarray...should be part of the initial genetic work-up for idiopathic short stature
(1SS) and small for gestational age (SGA) with persistent short stature as well as syndromic short
stature..” (p. 813)

CMA is considered investigational for all other indications, including members with isolated
speech/language delay (AAP 2014 Clinical Report, page e905), as diagnostic yield in this clinical
situation is thought to be low.

Autism Spectrum Disorder/Intellectual Disability Panel Analysis

American Academy of Pediatrics (AAP)

The most recent AAP guideline for identification, evaluation and management of children with
autism spectrum disorders did not address the use of multigene panels. Their recommendations for
genetic testing in this population include chromosomal microarray, fragile X, Rett syndrome, and/or
possibly whole exome sequencing (Hyman et al, 2020, page 15, Table 8).

American Academy of Child and Adolescent Psychiatry

In their practice parameter for the assessment and treatment of autism spectrum disorders (Volkmar
et al, 2014), the guideline does not mention or recommend the use of Developmental
Delay/Intellectual Disability, Autism Spectrum Disorder, or Congenital Anomalies Panel Tests.

There is insufficient evidence to support the use of this test. No recommendations for or against this
testing within standard professional society guidelines covering this area of testing were identified.
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SNRPN/UBE3A Methylation Analysis, 15q11-q13 FISH Analysis, Chromosome 15 Uniparental
Disomy Analysis, and Imprinting Center Defect Analysis
GeneReviews.: Angelman Syndrome
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. Diagnostic testing
for Angelman syndrome is recommended for individuals with the following:
e Normal prenatal and birth history, normal head circumference at birth, no major birth
defects
o Delayed attainment of developmental milestones by age six to twelve months, eventually
classified as severe, without loss of skills
e Speech impairment, with minimal to no use of words; receptive language skills and nonverbal
communication skills higher than expressive language skills
e Movement or balance disorder, usually ataxia of gait and/or tremulous movement of the
limbs
e Behavioral uniqueness including any combination of frequent laughter/smiling, apparent
happy demeanor, excitability (often with hand-flapping movements), and hypermotoric
behavior

The clinical diagnosis of Angelman syndrome can be established in a proband based on clinical
diagnostic criteria, or molecular diagnosis can be established in a proband with suggestive findings
and findings on molecular genetic testing that suggest deficient expression or function of the
maternally inherited UBE3A allele, such as the following:
e Abnormal methylation at 15g11.2-q13 due to one of the following:
o Deletion of the maternally inherited 15g11.2-q13 region (which includes UBE3A)
o Uniparental disomy (UPD) of the paternal chromosome region 15q11.2-q13
o Animprinting defect of the maternal chromosome 15911.2-g13 region
e A pathogenic variant in the maternally derived UBE3A

GeneReviews. Prader-Willi syndrome

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.

Per GeneReviews, DNA methylation analysis is the only technique that will diagnose Prader-Willi
syndrome (PWS) caused by all three genetic common mechanisms (paternal deletion, maternal
uniparental disomy and imprinting defects), as well as differentiate PWS from Angelman syndrome
(AS) in deletion cases.

The presence of the following findings at the age indicated is sufficient to justify DNA methylation
analysis for PWS:

Neonatal Period: hypotonia with poor suck
Age one month two years
e Hypotonia with poor appetite and suck in the neonatal period
e Developmental delay
Age two to six years
e Hypotonia with history of poor suck
e Developmental delay
Age six to 12 years
e History of hypotonia with poor suck (hypotonia often persists)
e Developmental delay
e Excessive eating with central obesity if uncontrolled
Age 13 years to adulthood
e Cognitive impairment, usually mild intellectual disability
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e Excessive eating and hyperphagia with central obesity if uncontrolled externally
e Hypothalamic hypogonadism and/or typical behavior problems*

*Per GeneReviews, a distinctive behavioral phenotype (temper tantrums, stubbornness, manipulative
behavior, and obsessive-compulsive characteristics) is common. Assess for behavioral issues annually
after age two years.

HI19 and KCNQIOTI Methylation Analysis, Deletion/Duplication Analysis of 11p15, Chromosome 7
Uniparental Disomy Analysis, COKNIC Sequencing and/or Deletion/duplication Analysis
GeneReviews: Beckwith-Wiedemann Syndrome (BWS)

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. The
recommended diagnostic testing for Beckwith-Wiedemann Syndrome (BWS) is as follows:

A diagnosis of BWS can be established in a proband with at least one tier 1 or tier 2 clinical finding
AND either:
e A constitutional epigenetic or genomic alteration leading to an abnormal methylation
pattern at 11p15.5 known to be associated with BWS; OR
e A copy number variant of chromosome 11p15.5 known to be associated with BWS; OR
e A heterozygous BWS-causing pathogenic (or likely pathogenic) variant in CDKNIC.

Tier 1findings: The features listed below, whether as a single finding or as a combination of findings,
are highly suggestive of the diagnosis:
e Macroglossia
e Omphalocele (also sometimes referred to as exomphalos)
e Embryonal tumor, such as Wilms tumor (unilateral or bilateral), hepatoblastoma, or
nephroblastomatosis

Hemihyperplasia (lateralized overgrowth) of one or more body segments

e Macrosomia, defined as pre- and/or postnatal overgrowth, often using a cutoff of >90th or
>97th centile, depending on the study

e Hyperinsulinemic hypoglycemia

e Cytomegaly of the adrenal cortex, which is considered pathognomonic for BWS

Other pathologic findings, including placental mesenchymal dysplasia and pancreatic
adenomatosis
e  Family history of >1 family members with clinical features suggestive of BWS

Tier 2 findings, listed below, are less specific than tier 1 findings:
e Visceromegaly, typically from an imaging study such as ultrasound, involving >1intra-
abdominal organs, such as the liver, kidneys, and/or adrenal glands
Unilateral or bilateral earlobe creases and/or posterior helical ear pits
e Characteristic facies, which may include infraorbital creases, midface retrusion, thin vermilion
of the upper lip, and prominent jaw (which may become evident in childhood).

Kidney anomalies, such as structural malformations, nephrocalcinosis, or medullary sponge

kidney

e Large umbilical hernia that requires surgical correction

e Other embryonal tumors, including rhabdomyosarcoma, neuroblastoma, or adrenal tumors
(pheochromocytoma, adrenocortical carcinoma)

e Transient hypoglycemia requiring medical intervention
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GeneReviews. Silver-Russell Syndrome
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. The
recommended diagnostic testing for Russell-Silver Syndrome (RSS) is as follows:
“Silver-Russell syndrome (SRS) should be suspected in individuals who meet the NH-CSS clinical
criteria, which includes the following:
e Small for gestational age (birth weight and/or length =2 SD below the mean for gestational
age)
e Postnatal growth failure (length/height = SD below the mean at 24 months)
e Relative macrocephaly at birth (head circumference >1.5 SD above birth weight and/or
length)
e Frontal bossing or prominent forehead (forehead projecting beyond the facial plane on a side
view as a toddler [1-3 years])
e Body asymmetry (limb length discrepancy =0.5 cm, or <0.5 cm with =2 other asymmetric
body parts)
o Feeding difficulties or body mass index =2 SD at 24 months or current use of a feeding tube or
cyproheptadine for appetite stimulation.

If an individual meets four of the six criteriq, the clinical diagnosis is suspected and molecular
confirmation testing is warranted. Some rare individuals meeting three of the six criteria have had a
positive molecular confirmation for SRS. The diagnosis of SRS is established in a proband who meets
four of the six Netchine-Harbison clinical diagnostic criteria and who has findings on molecular
genetic testing consistent with either hypomethylation on chromosome 11p15.5 or maternal
uniparental disomy (UPD) for chromosome 7.

Diagnostic CFTR Sequencing and/or Deletion/Duplication Analysis

Cystic Fibrosis Foundation

Consensus-based guidelines from the Cystic Fibrosis Foundation (2017) outline the ways in which a CF
diagnosis can be established (see below). Characteristic features of CF include chronic sinopulmonary
disease (such as persistent infection with characteristic CF pathogens, chronic productive cough,
bronchiectasis, airway obstruction, nasal polyps, and digital clubbing), gastrointestinal /nutritional
abnormalities (including meconium ileus, pancreatic insufficiency, chronic pancreatitis, liver disease,
and failure to thrive), salt loss syndromes, and obstructive azoospermia in males (due to congenital
absence of the vas deferens, or CAVD).

These guidelines state that, “Individuals presenting with a positive newborn screen, symptoms of CF,
or a positive family history, and sweat chloride values in the intermediate range (30- 59 mmol/L) on 2
separate occasions may have CF. They should be considered for extended CF7R gene analysis and/
or CFTRfunctional analysis.” (p. S8)

Sosnay et. al

A consensus statement from the 2015 Cystic Fibrosis Foundation Consensus Conference authored by
Sosnay et al. (2017) establishes the following as suspicious symptoms for CF in individuals who may
not have received screening for cystic fibrosis, or who may have received a false negative NBS test:

Table Il. Clinical signs/symptoms that may signify CF (p. S53)

Presenting Common as first presentation of CF Uncommon as first presentation of
conditions CF*

Family history Sibling or parent with CF Parent of a child diagnosed with CF
Sinus Chronic sinusitis, nasal polyps

Reproduction without authorization from Blue Shield of California is prohibited


https://www-sciencedirect-com.westernwyoming.idm.oclc.org/science/article/pii/S0022347616310526?via%3Dihub#tn0015

BSC_CON_2.13 Genetic Testing: Multisystem Inherited Disorders, Intellectual Disability, and Developmental Delay

Page 18 of 47

Presenting
conditions

Common as first presentation of CF

Uncommon as first presentation of
CF*

Lower respiratory

Bronchiectasis, chronic or recurrent lower
airway infection (especially Pseudomonas

ABPA, nontuberculous mycobacterial
infection, asthma, chronic obstructive

infection) pulmonary disease

Gl/lumen Meconium ileus, distal intestinal obstruction

syndrome

Abnormal motility, rectal prolapse

Gl/hepatobiliary Pancreatic insufficiency, recurrent

pancreatitis

Elevated liver enzymes, ecchymosis,
cirrhosis, prolonged neonatal
jaundice, fat soluble vitamin
deficiencies (may present as
ecchymosis, anemia, edema, night-
blindness, skin rash)

Reproductive Male infertility because of obstructive

azoospermia (CBAVD)

Female infertility

Other Hyponatremic dehydration,failure to thrive Pseudo-Bartter syndrome, aquagenic

wrinkling of skin, digital clubbing

ABPA, allergic bronchopulmonary aspergillosis; Gl, gastrointestinal.

CFTR Intron 9 PolyT and TG Analysis (previously called Intron 8 poly-T/TG Analysis)

American College of Medlical Genetics and Genomics (ACMG)

ACMG has recommended that all R117H positive results require reflex testing for the 5T/7T/9T variant
in the polythymidine tract at intron 8 in CFTR gene. For R117H/5T positive heterozygotes, testing of
parents is recommended to determine the inheritance of the R1177H and the 5T variant (i.e., cis vs.
trans position). For diagnostic testing, and particularly for testing for CBAVD in males with infertility,
it is recommended that the intron 8 variant be included in the testing panel. (p. 1294)

CHD7Sequencing and/or Deletion/Duplication Analysis

GeneReviews.: CHD7 Disorder

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.

The mnemonic CHARGE syndrome, introduced in the premolecular erag, stands for coloboma, heart
defect, choanal atresia, retarded growth and development, genital hypoplasia, ear anomalies
(including deafness). Following the identification of the genetic cause of CHD/disorder, the
phenotypic spectrum expanded to include cranial nerve anomalies, vestibular defects, cleft lip and/or
palate, hypothyroidism, tracheoesophageal anomalies, brain anomalies, seizures, and renal
anomalies.

CHD7 disorder should be suspected in individuals with combinations of the following findings and
family history:
e Coloboma of the iris, retina, choroid, and/or disc, and/or anophthalmos or microphthalmos
e Choanal atresia or stenosis: unilateral or bilateral, bony or membranous, confirmed by axial
sections of non-enhanced axial CT scan
e Cleft palate with or without cleft lip (Note: Choanal atresia is rare in the presence of a cleft
palate.)
o Cranial nerve dysfunction or anomaly
o Cranial nerve |. Hyposmia or anosmia
o Cranial nerve VII. Facial palsy (unilateral or bilateral)
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o Cranial nerve VIII. Sensorineural hearing loss and/or balance problems, hypoplasia or
aplasia on imaging

o Cranial nerve IX/X. Difficulty with sucking/swallowing and aspiration, gut motility
problems

e Ear malformations (most characteristic of CHD7disorder)

o Auricle. Short, wide ear with little or no lobe, "snipped-off" helix, prominent antihelix that is
often discontinuous with tragus, triangular concha, decreased cartilage; often protruding
and usually asymmetric

o Middle ear. Ossicular malformations (resulting in a typical wedge-shaped audiogram due
to mixed sensorineural and conductive hearing loss)

o Temporal bone abnormalities (most commonly determined by temporal bone CT scan).
Mondini defect of the cochlea (cochlear hypoplasia), absent or hypoplastic semicircular
canals

e Tracheoesophageal fistula or esophageal atresia

e Cardiovascular malformation, including conotruncal defects (e.g., tetralogy of Fallot), AV
canal defects, and aortic arch anomalies

e Hypogonadotropic hypogonadism

o Males at birth. Micropenis and cryptorchidism

o Females at birth. Hypoplastic labia, abnormal or (rarely) absent uterus

o Males and females. Delayed or absent puberty, often in combination with anosmia

e Developmental delay / intellectual disability, delayed motor milestones, often secondary to
sensory and balance deficits

e  Growth deficiency. Short stature, usually postnatal with or without growth hormone
deficiency

e Other clinical features

o Face. Square-shaped with broad forehead, broad nasal bridge, prominent nasal
columellq, flattened malar areq, facial palsy or other asymmetry, cleft lip, and small chin
(gets larger and broader with age)

Neck. Short and wide with sloping shoulders
Hands. Typically, short, wide palm with hockey-stick crease, short fingers, and finger-like
thumb (see Figure 3); polydactyly and reduction defects in a small percentage

e Brain MRI. Clivus hypoplasia or hypoplasia of cerebellar vermis

Fanconi Anemia Multigene Panel

Fanconi Anemia Research Foundation

The Fanconi Anemia Research Foundation (2020) issued guidelines on diagnosis and management of
the disease, which stated the following in regard to genetic testing:

If the results from the chromosome breakage test are positive, genetic testing should be performed
to identify the specific FA-causing variants. Genetic testing enables accurate diagnosis and improves
clinical care for individuals with anticipated genotype/phenotype manifestations and for relatives
who are heterozygous carriers of FA gene variants that confer increased risk for malignancy. (p. 28,
additional testing methodologies pages 29-45.)

GeneReviews.: Fanconi Anemia
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. Fanconi anemia
(FA) should be suspected in individuals with the following clinical and laboratory features.
Physical features (in ~75% of affected persons)

e Prenatal and/or postnatal short stature

e Abnormal skin pigmentation (e.g., café au lait macules, hypopigmentation)

e Skeletal malformations (e.g., hypoplastic thumb, hypoplastic radius)

e Microcephaly

e Ophthalmic anomalies

Reproduction without authorization from Blue Shield of California is prohibited

Genetic Testing: Multisystem Inherited Disorders, Intellectual Disability, and Developmental Delay



BSC_CON_213 Genetic Testing: Multisystem Inherited Disorders, Intellectual Disability, and Developmental Delay
Page 20 of 47

e Genitourinary tract anomalies
Laboratory findings

e Macrocytosis

e Increased fetal hemoglobin (often precedes anemia)

e Cytopenia (especially thrombocytopenia, leukopenia, and neutropenia)
Pathology findings

e Progressive bone marrow failure

e Adult-onset aplastic anemia

e Myelodysplastic syndrome (MDS)

e Acute myelogenous leukemia (AML)

e Early-onset solid tumors (e.g., squamous cell carcinomas of the head and neck, esophagus,

and vulva; cervical cancer; liver tumors)
¢ Inordinate toxicities from chemotherapy or radiation

Diagnostic FMRI Repeat and Methylation Analysis

American College of Medical Genetics and Genomics (ACMG)

The ACMG (2005) made the following recommendations on diagnostic testing for fragile X syndrome
(FXS).

e Individuals of either sex with mental retardation, developmental delay, or autism, especially if
they have (a) any physical or behavioral characteristics of fragile X syndrome, (b) a family
history of fragile X syndrome, or (c) male or female relatives with undiagnosed mental
retardation. (p. 586)

e \Women who are experiencing reproductive or fertility problems associated with elevated
follicle stimulating hormone (FSH) levels, especially if they have (a) a family history of
premature ovarian failure, (b) a family history of fragile X syndrome or (c) male or female
relatives with undiagnosed mental retardation. (p. 586)

e Men and women who are experiencing late onset intentional tremor and cerebellar ataxia of
unknown origin, especially if they have (a) a family history of movement disorders, (b) a family
history of fragile X syndrome, or (c) male or female relatives with undiagnosed mental
retardation. (p. 586) Initial studies indicate a penetrance of combined tremor and ataxia
among men ages 50 years or more with the premutation of about 20 —40%. (p. 585)

The ACMG (2013) made the following testing recommendations on evaluation for the etiology of
autism spectrum disorders (ASDs). In it, they recommend testing for fragile X syndrome in the
following scenarios:
e |tisrecommended that all males with unexplained autism be tested for fragile X syndrome.
(p. 402)
e All females with ASDs with clinical parameters such as (i) a phenotype compatible with fragile
X; (i) a family history positive for neurodevelopmental disorder consistent with X-linked
inheritance; or (iii) premature ovarian insufficiency, ataxia, or tremors in close relatives. (p.
402)

GeneReviews: FMRI Disorders

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. The
recommended testing for FMRI-related disorders is as follows:

GeneReviews (last update: May 16, 2024) recommends that FMR7testing be considered for any
patient with the following clinical findings:
e Males and females with intellectual disability or developmental delay of unknown cause
e Males with unexplained autism spectrum disorder
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e Females with autism spectrum disorder and (i) a phenotype compatible with fragile X; (ii) a
family history positive for X-linked neurodevelopmental disorders; or (iii) premature ovarian
insufficiency, ataxia, or tremors in close relatives.

e Males and females who are experiencing late-onset intention tremor and cerebellar ataxia of
unknown cause. Men and women with dementia may also be considered, if ataxia,
parkinsonism, or tremor are also present.

e Females with unexplained primary ovarian insufficiency or failure (hypergonadotropic
hypogonadism) before age 40 years

Hereditary Hemorrhagic Telangiectasia Multigene Panel

Second International Guidelines for the Diagnosis and Management of Hereditary Hemorrhagic
Telangiectasia

The goal of the Second International HHT Guidelines process was to develop evidence-based
consensus guidelines for the management and prevention of HHT-related symptoms and
complications. The expert panel generated and approved new recommendations. With regard to
diagnosis, the following was recommended:

The expert panel recommends that clinicians refer patients for diagnostic genetic testing for HHT
(page 992):
e toidentify the causative mutation in a family with clinically confirmed HHT;
e to establish a diagnosis in relatives of a person with a known causative mutation, including:
o individuals who are asymptomatic or minimally symptomatic and
o individuals who desire prenatal testing; and
e toassistin establishing a diagnosis of HHT in individuals who do not meet clinical diagnostic
criteria.

The expert panel recommends that for individuals who test negative for ENG and ACVRL]coding
sequence mutations, SMAD4 testing should be considered to identify the causative mutation.

GeneReviews. Hereditary Hemorrhagic Telangiectasia

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. Diagnostic testing
for HHT is recommended when the following clinical findings are seen:

e Spontaneous and recurrent nosebleeds (epistaxis).

o With night-time nosebleeds heightening the concern for HHT.

e Multiple telangiectases at characteristic sites.

o Lips, oral cavity, fingers, and nose

e Visceral arteriovenous malformation (AVM).

o Typically pulmonary, cerebral, hepatic, spinal, gastrointestinal, or pancreatic. AVMs
outside these locations are uncommon and not suggestive of HHT.

e Family history. A first-degree relative in whom HHT has been diagnosed according to these
Curacgao criteria.

e The clinical diagnosis of HHT can be established in a proband using the Curagao criteria,
which requires three or more of the above suggestive findings, or the molecular diagnosis can
be established in a proband with suggestive findings and a heterozygous pathogenic variant
in one of the highly associated genes.

GeneReviews also states that concurrent gene testing can be considered using an HHT multigene
panel that includes ACVRLI, ENG, SMAD4, and other genes of interest.

NFI1Sequencing and/or Deletion/Duplication Analysis
American Academy of Pediatrics
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The American Academy of Pediatrics (Miller et al, 2019) published diagnostic and health supervision
guidance for children with neurofibromatosis type 1 (NF1), which stated the following regarding
genetic testing (p. 3-4):

"NFTgenetic testing may be performed for purposes of diagnosis or to assist in genetic counseling
and family planning. If a child fulfills diagnostic criteria for NF1, molecular genetic confirmation is
usually unnecessary. For a young child who presents only with [café-au-lait macules], NF7genetic
testing can confirm a suspected diagnosis before a second feature, such as skinfold freckling,
appears. Some families may wish to establish a definitive diagnosis as soon as possible and not wait
for this second feature, and genetic testing can usually resolve the issue" and "Knowledge of the NF7
[pathogenic sequence variant] can enable testing of other family members and prenatal diagnostic
testing."

The guidance includes the following summary and recommendations about genetic testing:
e Can confirm a suspected diagnosis before a clinical diagnosis is possible;
e Can differentiate NF1 from Legius syndrome;
e May be helpful in children who present with atypical features;
e Usually does not predict future complications; and
e May not detect all cases of NF1; a negative genetic test rules out a diagnosis of NF1 with 95%
(but Nnot 100%) sensitivity

GeneReviews.: Neurofibromatosis Type 1

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.
Neurofibromatosis type 1 (NF1) should be suspected in individuals who have any of the following
clinical features:

e Six or more café au lait macules (CALMs) greater than 5 mm in greatest diameter in
prepubertal individuals and greater than 15 mm in greatest diameter in postpubertal
individuals

e Freckling in the axillary or inguinal regions

e Two or more neurofibromas of any type or one plexiform neurofibroma

e Optic pathway glioma

e Two or more Lisch nodules identified by slit lamp examination or two or more choroidal
abnormalities (bright, patchy nodules imaged by optical coherence tomography/near-
infrared reflectance imaging)

e Adistinctive osseous lesion such as sphenoid dysplasia, anterolateral bowing of the tibia, or
pseudarthrosis of a long bone

e A parent who meets the diagnostic criteria for NF1

Note: If the phenotypic findings suggest the diagnosis of NFT, single-gene testing may be considered.
If the phenotype is indistinguishable from other disorders characterized by hyperpigmentation,
tumors, and/or other overlapping features, a multigene panel that includes NF], SPRED], and other
genes of interest may be considered. A rasopathy panel is usually most appropriate.

NF2 Sequencing and/or Deletion/Duplication Analysis

GeneReviews: NF2-Related Schwannomatosis

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. It is recommmended
that diagnostic testing for Neurofibromatosis Type 2 be performed when the following clinical
findings are seen:

NF2 should be suspected in individuals with the following:

Clinical findings in children (two or more of these findings):
e A schwannoma at any location including intradermal
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e Skin plaques present at birth or in early childhood (often plexiform schwannoma on histology)

e A meningioma, particularly non-meningothelial (non-arachnoidal) cell in origin

e A cortical wedge cataract

e Aretinal hamartoma

e A mononeuropathy, particularly causing a facial nerve palsy, foot or wrist drop, or third nerve
palsy

Clinical findings in adults:
e Bilateral vestibular schwannomas
e Unilateral vestibular schwannoma accompanied by ANY TWO of the following: meningioma,
schwannoma, glioma, neurofibroma, cataract in the form of subcapsular lenticular opacities
or cortical wedge cataract
e Multiple meningiomas accompanied by EITHER of the following:
o Unilateral vestibular schwannoma
o ANY TWO of the following: schwannoma, ependymoma, cataract in the form of
subcapsular lenticular opacities or cortical wedge cataract diagnosed in an individual
age <40 years

Laboratory findings: NF2 pathogenic variant identified on tumor tissue testing
Family history: For individuals of all ages with any of these clinical findings, having a first-degree
relative with NF2 increases the likelihood of the disorder being present.

Noonan Spectrum Disorders/RASopathies Multigene Panel

GeneReviews: Noonan Syndrome

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. It is recommended
that diagnostic testing for Noonan Spectrum Disorders via multigene panel be performed as follows:
Noonan syndrome (NS) should be suspected in individuals with the following clinical, laboratory, and
family history findings.

e Characteristic facies. The facial appearance of NS shows considerable change with age,
being most striking in young and middle childhood, and most subtle in adulthood. Key
features found regardless of age include the following:

Low-set, posteriorly rotated ears with fleshy helices
Vivid blue or blue-green irises

Widely spaced and down slanted palpebral fissures
Epicanthal folds

Fullness or drooping of the upper eyelids (ptosis)

O O O O O

e Short stature for sex and family background

e Congenital heart defects, most commonly pulmonary valve stenosis, atrial septal defect,
and/or hypertrophic cardiomyopathy

e Developmental delay of variable degree

e Broad or webbed neck

e Unusual chest shape with superior pectus carinatum and inferior pectus excavatum

e Widely spaced nipples

e Cryptorchidism in males

o Lymphatic dysplasia of the lungs, intestines, and/or lower extremities

When the phenotypic findings suggest the diagnosis of Noonan Syndrome (NS), molecular genetic
testing approaches usually include the use of a multi-gene panel testing is suggested as it is more
efficient and cost effective than serial single-gene testing. Approximately 50% of individuals with NS
have a pathogenic missense variant in PTPNIJ]. therefore, single-gene testing starting with PTPNTI
would be the next best first test.
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Raven, K.

Per the NIH, the RASopathies are comprised of the following conditions: neurofibromatosis type 1,
Noonan syndrome, Noonan syndrome with multiple lentigines, capillary malformation—arteriovenous
malformation syndrome, Costello syndrome, cardio-facio-cutaneous syndrome, and Legius
syndrome.

PIK3CA Sequencing Analysis

GeneReviews.: PIK3CA-Related Overgrowth Spectrum

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. It is recommended
that diagnostic testing for PIK3CA-Related Overgrowth Spectrum be performed as follows:
PIK3CA-related overgrowth spectrum (PROS) encompasses a range of clinical findings in which the
core features are congenital or early-childhood onset of segmental/focal overgrowth with or without
cellular dysplasia in the absence of a family history of similarly affected individuals (i.e., single
occurrence in a family). Prior to the identification of P/IK3CA as the causative gene, PROS was
separated into distinct clinical syndromes based on the tissues and/or organs involved (see
GeneReview Scope).

PROS should be considered in individuals with the following findings.
Clinical features:
e Overgrowth of any of a wide variety of tissues including (but not limited to) brain, adipose,
vascular, muscle, skeletal, nerve
e Vascular malformations including (but not limited to) capillary, venous, arteriovenous, or
mixed malformations
e Lymphatic malformations
e Cutaneous findings including epidermal nevi and hyperpigmented macules
e Single or multiple digital anomalies of the hands or feet (e.g., macrodactyly, syndactyly,
polydactyly, sandal-toe gap)
e Kidney malformations (pelviectasis, dilated ureters, hydronephrosis, duplicated renal arteries,
renal cysts, and enlarged kidneys)
e Benign tumors, with the exceptions of Wilms tumor and nephroblastomatosis (i.e., diffuse or
multifocal clusters of persistent embryonal cells)

Brain MRI findings: Focal brain overgrowth (with or without cortical dysplasia) including:
e Hemimegalencephaly (HMEG)
e Focal cortical dysplasia (FCD)
e Dysplastic megalencephaly (DMEG)

7SCTand T5C2 Sequencing and/or Deletion/Duplication Analysis

International TSC Clinical Consensus Group

"The International TSC Clinical Consensus Group (2021) reaffirms the importance of independent
genetic diagnostic criteria and clinical diagnostic criteria. Identification of a pathogenic variant in
7SClor TSC2is sufficient for the diagnosis or prediction of TSC regardless of clinical findings; this is
important because manifestations of TSC are known to arise over time at various ages. Genetic
diagnosis of TSC prior to an individual meeting clinical criteria for TSC is beneficial to ensure that
individuals undergo necessary surveillance to identify manifestations of TSC as early as possible to
enable optimal clinical outcomes.” (p. 52)

"All individuals should have a three-generation family history obtained to determine if additional
family members are at risk of the condition. Genetic testing is recommended for genetic counseling
purposes or when the diagnosis of TSC is suspected or in question but cannot be clinically confirmed.”

(. 53)
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"Definite TSC: 2 major features or 1 major feature with 2 minor features. Possible TSC: either 1 major
feature or 2 minor features.” (p. 53)

GeneReviews. Tuberous Sclerosis Complex
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. It is recommended
that diagnostic testing for Tuberous Sclerosis be performed as follows:
TSC should be suspected in individuals with either one major clinical feature or two or more minor
features, as listed below:
Major features:

e Angiofibromas (>3) or fibrous cephalic plaque

e Cardiac rhabdomyoma

e Multiple cortical tubers and/or radial migration lines

e Hypomelanotic macules (>3 macules that are at least 5 mm in diameter)

¢ Lymphangioleiomyomatosis (LAM) (See Clinical Diagnosis, *Note.)

e Multiple retinal nodular hamartomas

e Renal angiomyolipoma (>2) (See Clinical Diagnosis, *Note.)

e Shagreen patch
e Subependymal giant cell astrocytoma (SEGA)
e Subependymal nodules (SENs) (>2)
e Ungual fibromas (>2)
Minor features:
e Sclerotic bone lesions
e "Confetti" skin lesions (humerous 1- to 3-mm hypopigmented macules scattered over regions
of the body such as the arms and legs)
e Dental enamel pits (>3)
e Intraoral fibromas (>2)
e Multiple renal cysts
e Nonrenal hamartomas
e Retinal achromic patch
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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
e CPT codes to be billed for the particular genetic test (GTU required for unlisted codes)

e 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
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Post Service (in addition to the above, please include the following):
e 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
0156U Copy number (e.g., intellectual disability, dysmorphology), sequence
analysis

BRCAT1 (BRCAI1, DNA repair associated), BRCA2 (BRCA2, DNA repair
associated) (e.g., hereditary breast and ovarian cancer) gene analysis;

glie2 full sequence analysis and full duplication/deletion analysis (i.e.,
detection of large gene rearrangements)

81185 CACNAIA (calcium voltage-gated channel subunit alphal A) (e.g.,
spinocerebellar ataxia) gene analysis; full gene sequence

81222 CFTR (cystic fibrosis transmembrane conductance regulator) (e.g., cystic
fibrosis) gene analysis; duplication/deletion variants

81223 CFTR (cystic fibrosis transmembrane conductance regulator) (e.g., cystic
fibrosis) gene analysis; full gene sequence

81224 CFTR (cystic fibrosis transmembrane conductance regulator) (e.g., cystic

fibrosis) gene analysis; intron 8 poly-T analysis (e.g., male infertility)
Cytogenomic (genome-wide) analysis for constitutional chromosomal
81228 abnormalities; interrogation of genomic regions for copy number
variants, comparative genomic hybridization [CGH] microarray analysis
Cytogenomic (genome-wide) analysis for constitutional chromosomal
abnormalities; interrogation of genomic regions for copy number and
single nucleotide polymorphism (SNP) variants, comparative genomic
hybridization (CGH) microarray analysis

EZH2 (enhancer of zeste 2 polycomb repressive complex 2 subunit) (e.g.,
81236 myelodysplastic syndrome, myeloproliferative neoplasms) gene
analysis, full gene sequence

FMRI (fragile X messenger ribonucleoprotein 1) (e.g., fragile X syndrome,
81243 X-linked intellectual disability [XLID]) gene analysis; evaluation to detect
abnormal (e.g., expanded) alleles

FMRI (fragile X messenger ribonucleoprotein 1) (e.g., fragile X syndrome,
81244 X-linked intellectual disability [XLID]) gene analysis; characterization of
alleles (e.g., expanded size and promoter methylation status)

MECP2 (methyl CpG binding protein 2) (e.g., Rett syndrome) gene

CPT®
81229

81302 . :
analysis; full sequence analysis

81307 PALB?2 (partner and localizer of BRCA2) (e.g., breast and pancreatic
cancer) gene analysis; full gene sequence

81321 PTEN (phosphatase and tensin homolog) (e.g., Cowden syndrome, PTEN

hamartoma tumor syndrome) gene analysis; full sequence analysis
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Type

Code

Description

81331

SNRPN/UBE3A (small nuclear ribonucleoprotein polypeptide N and
ubiquitin protein ligase E3A) (e.g., Prader-Willi syndrome and/or
Angelman syndrome), methylation analysis

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)

81442

Noonan spectrum disorders (e.g., Noonan syndrome, cardio-facio-
cutaneous syndrome, Costello syndrome, LEOPARD syndrome,
Noonan-like syndrome), genomic sequence analysis panel, must include
sequencing of at least 12 genes, including BRAF, CBL, HRAS, KRAS,
MAP2K1, MAP2K2, NRAS, PTPNTI1, RAFT, RIT1, SHOC2, and SOSI

81470

X-linked intellectual disability (XLID) (e.g., syndromic and non-syndromic
XLID); genomic sequence analysis panel, must include sequencing of at
least 60 genes, including ARX, ATRX, CDKL5, FGDT, FMRI1, HUWE],
ILTRAPL, KDM5C, L1CAM, MECP2, MEDI12, MID1, OCRL, RPS6KA3, and
SLC16A2

81471

X-linked intellectual disability (XLID) (e.g., syndromic and non-syndromic
XLID); duplication/deletion gene analysis, must include analysis of at
least 60 genes, including ARX, ATRX, CDKL5, FGD1, FMR1, HUWE],
ILIRAPL, KDM5C, L1CAM, MECP2, MED12, MID]1, OCRL, RPS6KA3, and
SLCI6A2

81479

Unlisted molecular pathology procedure

88271

Molecular cytogenetics; DNA probe, each (e.g., FISH)
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Type Code Description
Molecular cytogenetics; chromosomal in situ hybridization, analyze 10-
88273 . .
30 cells (e.g., for microdeletions)
Comparative genomic hybridization (CGH) microarray testing for
HCPCS S3870 developmental delay, autism spectrum disorder and/or intellectual
disability
Policy History

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

Effective Date | Action
07/01/2024 New policy.
01/01/2025 Annual review. Policy statement, guidelines and literature updated.

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 iliness, 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
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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 medlical 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.
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Appendix A
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Genetic Testing: Multisystem Inherited Disorders, Intellectual Disability,
and Developmental Delay BSC_CON_2.13

Policy Statement:

Developmental Delay, Intellectual Disability, Autism Spectrum Disorder,

Or Congenital Anomalies

Chromosomal Microarray Analysis for Developmental Delay/Intellectual

Disability, Autism Spectrum Disorder, or Congenital Anomalies

I Chromosomal microarray analysis for developmental delay,

intellectual disability, autism spectrum disorder, or congenital
anomalies (81228, 81229, S3870, 0209U) may be considered
medically necessary when any of the following are met:

A. The member has developmental delay and/or intellectual
disability, excluding isolated speech/language delay (see
below)

B. The member has autism spectrum disorder,

C. The member has multiple congenital anomalies not specific to
a well-delineated genetic syndrome

D. The member has short stature.

[I. Chromosomal microarray analysis for developmental delay,
intellectual disability, autism spectrum disorder, or congenital
anomalies (81228, 81229, S3870, 0209U) is considered
investigational for all other conditions of delayed development,
including:

A. Isolated speech/language delay*.

*See Background and Rationale section for more information about this
exclusion.

Autism Spectrum Disorder / Intellectual Disability Panel Analysis
[ll.  The use of an autism spectrum disorder / intellectual disability panel
(0156U, 81470, 81471, 81479, 81185, 81236, 81302, 81321) is considered
investigational.

Genetic Testing: Multisystem Inherited Disorders, Intellectual Disability,
And Developmental Delay BSC_CON_2.13

Policy Statement:

Developmental Delay, Intellectual Disability, Autism Spectrum Disorder,

or Congenital Anomalies

Chromosomal Microarray Analysis for Developmental Delay/Intellectual

Disability, Autism Spectrum Disorder, or Congenital Anomalies

l. Chromosomal microarray analysis for developmental delay,

intellectual disability, autism spectrum disorder, or congenital
anomalies (81228, 81229, S3870 ) may be considered medically
necessary when any of the following are met:

A. The member has developmental delay and/or intellectual
disability, excluding isolated speech/language delay (see
below)

B. The member has autism spectrum disorder

C. The member has multiple congenital anomalies not specific to
a well-delineated genetic syndrome

D. The member has short stature.

II.  Chromosomal microarray analysis for developmental delay,
intellectual disability, autism spectrum disorder, or congenital
anomalies (81228, 81229, S3870) is considered investigational for all
other conditions of delayed development, including:

A. Isolated speech/language delay*.

*See Background and Rationale section for more information about this
exclusion.

Autism Spectrum Disorder/Intellectual Disability Panel Analysis
lll. The use of an autism spectrum disorder / intellectual disability panel
(81470, 81471, 81479, 81185, 81236, 81302, 81321, 0156U) is considered
investigational.
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Angelman/Prader-Willi Syndrome
SNRPN/UBE3A Methylation Analysis, 15q11-q13 FISH Analysis, Angelman/Prader-Willi Syndrome
Chromosome 15 Uniparental Disomy Analysis, and Imprinting Center SNRPN/UBE3A Methylation Analysis, 15q11-q13 FISH Analysis,
Defect Analysis Chromosome 15 Uniparental Disomy Analysis, and Imprinting Center
IV. SNRPN/UBE3A methylation analysis (81331), FISH analysis for 15g11- | Defect Analysis
q13 deletion (88271, 88273), uniparental disomy analysis (81402), and IV. SNRPN/UBE3A methylation analysis (81331), FISH analysis for 15q11-
imprinting center defect analysis (81331) to establish or confirm a q13 deletion (88271, 88273), uniparental disomy analysis (81402), and
diagnosis of Angelman or Prader-Willi syndrome may be considered imprinting center defect analysis (81331) to establish or confirm a
medically necessary when either of the following are met: diagnosis of Angelman or Prader-Willi syndrome may be considered
A. The member meets all of the following clinical features of medically necessary when:

Angelman syndrome: A. The member meets both of the following related to Angelman

syndrome:

1. Developmental delay by age six to twelve months, 1.  The member has functionally severe developmental delay
eventually classified as severe by age six months to twelve months, AND

2. The member has at least one of the following clinical
features:

2. Speech impairment, with minimal to no use of words; a. Speech impairment, with minimal to no use of words;
receptive language skills and nonverbal communication receptive language skills and nonverbal communication
skills higher than expressive language skills skills higher than expressive language skills, OR

3. Movement or balance disorder, usually ataxia of gait b. Movement or balance disorder, usually ataxia of gait
and/or tremulous movement of the limb and/or tremulous movement of the limbs, OR

4. Unique behavior, including any combination of frequent c.  Unique behavior, including any combination of frequent
laughter/smiling; apparent happy demeanor; excitability, laughter/smiling; apparent happy demeanor;
often with hand-flapping movements and hypermotoric excitability, often with hand-flapping movements and
behavior hypermotoric behavior, OR

B. The member meets one of the following age-specific features B. The member meets one of the following age-specific features
of Prader-Willi syndrome: of Prader-Willi syndrome:
1.  The member is age less than one month with:
a. Hypotonia with poor suck, OR

1. The member is age one month to two years with: 2. The member is age one month to two years with:

a. Hypotonia with poor appetite and suck, AND a. Hypotonia with poor appetite and suck, AND

b. Developmental delay b. Developmental delay, OR
2. The member is age two to six years with: 3. The member is age two to six years with:

a. Hypotonia with history of poor suck, AND a. Hypotonia with history of poor suck, AND

b. Global developmental delay b. Global developmental delay, OR
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3. The member is age six to twelve years with:
a. History of hypotonia with poor suck (hypotonia often
persists), AND
Global developmental delay, AND
c. Excessive eating with central obesity if uncontrolled
externally
4. The member is age thirteen years or older with:
a. Cognitive impairment, usually mild intellectual
disability, AND
b. Excessive eating and hyperphagia with central obesity
if uncontrolled externally, AND
c. Hypothalamic hypogonadism, OR
i. Typical behavioral findings (temper tantrumes,
stubbornness, manipulative behavior, and
obsessive-compulsive characteristics).

V. SNRPN/UBE3A methylation analysis (81331), FISH analysis for 15g11-
q13 deletion (88271, 88273), uniparental disomy analysis (81402), and
imprinting center defect analysis (81331) to establish or confirm a
diagnosis of Angelman or Prader-Willi syndrome is considered
investigational for all other indications.

NOTE: The following is the recommended testing strategy:
1.  SNRPN/UBE3A methylation analysis
2. If UBE3A methylation analysis is normal, then proceed to deletion
analysis of 15q11-q13
3. If deletion analysis is normal, consider UPD analysis of
chromosome 15
4. If UPD is normal, then proceed to imprinting defect (ID) analysis.

Beckwith-Wiedemann/Russell-Silver Syndrome
HI19 and KCNQIOTI methylation analysis, deletion/duplication analysis
of 11p15, uniparental disomy analysis, COKNIC sequencing and/or
deletion/duplication analysis
VI.  HI9and KCNQIOTTI methylation analysis (81401),
deletion/duplication analysis of 11p15 (81479), uniparental disomy

4. The member is age six to twelve years with:
a. History of hypotonia with poor suck (hypotonia often
persists), AND
b. Global developmental delay, AND
c. Excessive eating with central obesity if uncontrolled
externally, OR
5. The member is age thirteen years or older with:
a. Cognitive impairment, usually mild intellectual
disability, AND
b. Excessive eating and hyperphagia with central obesity
if uncontrolled externally, AND
c. Hypothalamic hypogonadism, OR
i. Typical behavioral findings (temper tantrums,
stubbornness, manipulative behavior, and
obsessive-compulsive characteristics).

V. SNRPN/UBE3A methylation analysis (81331), FISH analysis for 15q11-
q13 deletion (88271, 88273), uniparental disomy analysis (81402), and
imprinting center defect analysis (81331) to establish or confirm a
diagnosis of Angelman or Prader-Willi syndrome is considered
investigational for all other indications.

NOTE:The following is the recommended testing strategy:
1.  SNRPN/UBE3A methylation analysis
2. If UBE3A methylation analysis is normal, then proceed to deletion
analysis of 15g11-q13
3. If deletion analysis is normal, consider UPD analysis of chromosome
15
4. If UPD is normal, then proceed to imprinting defect (ID) analysis.

Beckwith-Wiedemann/Russell-Silver Syndrome
H19 and KCNQIOT] Methylation Analysis, Deletion/Duplication Analysis
of 11p15, Chromosome 7 Uniparental Disomy Analysis, COKNIC
Sequencing and/or Deletion/Duplication Analysis
VI.  HI9and KCNQIOTT methylation analysis (81401),
deletion/duplication analysis of 11p15 (81479), chromosome 7
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analysis (81402), CDKNICsequencing and/or deletion/duplication
analysis (81479) to confirm or establish a diagnosis of Beckwith-
Wiedemann or Russell-Silver syndrome may be medically
necessary when either of the following are met:
A. The member has at least one of the following clinical features
of Beckwith-Wiedemann syndrome (BWS):
1.  Macroglossia
2. Omphalocele (also sometimes referred to as exomphalos

3. Embryonal tumor, such as Wilms tumor (unilateral or
bilateral), hepatoblastoma, or nephroblastomatosis

4. Hemihyperplasia (lateralized overgrowth) of one or more
body segments

5. Macrosomia, defined as pre- and/or postnatal overgrowth,
often using a cutoff of >90th or >97th centile, depending on
the study

6. Hyperinsulinemic hypoglycemia

7. Cytomegaly of the adrenal cortex, which is considered
pathognomonic for BWS

8. Other pathologic findings, including placental
mesenchymal dysplasia and pancreatic adenomatosis

9. Family history of 1 or more family members with clinical
features suggestive of BWS

10. Visceromegaly, typically from an imaging study such as
ultrasound, involving 1 or more intra-abdominal organs,
such as the liver, kidneys, and/or adrenal glands

1. Unilateral or bilateral earlobe creases and/or posterior
helical ear pits

12. Characteristic facies (i.e., infraorbital creases, midface
retrusion, thin vermilion of the upper lip, and prominent jaw)

13. Kidney anomalies, such as structural malformations,
nephrocalcinosis, or medullary sponge kidney

14. Large umbilical hernia that requires surgical correction

uniparental disomy analysis (81402), or CDKNIC sequencing and/or

deletion/duplication analysis (81479) to confirm or establish a

diagnosis of Beckwith-Wiedemann or Russell-Silver syndrome may

be medically necessary when either of the following are met:

A. The member has at least one of the following clinical features
of Beckwith-Wiedemann syndrome (BWS):

1.  Macroglossia

2. Abdominal wall defect requiring surgical correction (e.g.,
omphalocele/exophthalmos or a large umbilical hernia)

3. Embryonal tumor, (e.g., Wilms tumor, hepatoblastoma, or
nephroblastomatosis, rhabdomyosarcoma, neuroblastoma,
or adrenal tumors

4. Hemihyperplasia (lateralized overgrowth) of one or more
body segments

5. Macrosomia, defined as pre- and/or postnatal overgrowth,
often using a cutoff of greater than 90th or greater than
97th centile, depending on the study

6. Hyperinsulinemic hypoglycemia

7. Pathology findings including cytomegaly of the adrenal
cortex, placental mesenchymal dysplasia and pancreatic
adenomatosis

8. Family history of one or more family members with clinical
features suggestive of BWS

9. Visceromegaly, typically from an imaging study such as
ultrasound, involving 1 or more intra-abdominal organs,
such as the liver, kidneys, and/or adrenal glands

10. Unilateral or bilateral earlobe creases and/or posterior
helical ear pits

1. Characteristic facies (i.e., infraorbital creases, midface
retrusion, thin vermilion of the upper lip, and prominent jaw)

12. Kidney anomalies, such as structural malformations,
nephrocalcinosis, or medullary sponge kidney

Reproduction without authorization from Blue Shield of California is prohibited




BSC_CON_213 Genetic Testing: Multisystem Inherited Disorders, Intellectual Disability, and Developmental Delay

Page 36 of 47
POLICY STATEMENT
BEFORE AFTER
Red font: Verbiage removed Blue font: Verbiage Changes/Additions
15. Other embryonal tumors, including rhabdomyosarcoma,
neuroblastoma, or adrenal tumors (pheochromocytoma, 13. Transient hypoglycemia requiring medical intervention
adrenocortical carcinoma) B. The member meets at least three of the following Netchine-
16. Transient hypoglycemia requiring medical intervention Harbison clinical scoring system (NH-CSS) clinical features for
B. The member meets AT LEAST THREE of the following Russell-Silver syndrome:
Netchine-Harbison clinical scoring system (NH-CSS) clinical 1.  Small for gestational age (birth weight and/or length 2 SD
features for Russell-Silver syndrome: or more below the mean for gestational age)
1.  Small for gestational age (birth weight and/or length 2 SD 2. Postnatal growth failure (length/height 2 SD or more below
or more below the mean for gestational age) the mean at 24 months)
2. Postnatal growth failure (length/height 2 SD or more below 3. Relative macrocephaly at birth (head circumference more
the mean at 24 months) than 1.5 SD above birth weight and/or length)
3. Relative macrocephaly at birth (head circumference more 4. Frontal bossing or prominent forehead (forehead projecting
than 1.5 SD above birth weight and/or length beyond the facial plane on a side view as a toddler [1to 3
4. Frontal bossing or prominent forehead (forehead projecting years])
beyond the facial plane on a side view as a toddler [1-3 5. Body asymmetry (limb length discrepancy greater than or
years]) equal to 0.5 cm, or less than or equal to 0.5 cm with at least
5. Body asymmetry (limb length discrepancy greater than or two other asymmetric body parts)
equal to 0.5 cm, or less than or equal to 0.5 cm with at least 6. Feeding difficulties or body mass index less than or equal to
two other asymmetric body parts) 2 SD at 24 months or current use of a feeding tube or
6. Feeding difficulties or body mass index less than or equal to cyproheptadine for appetite stimulation.
2 SD at 24 months or current use of a feeding tube or
cyproheptadine for appetite stimulation. VII.  HI9and KCNQIOTI methylation analysis (81401),
deletion/duplication analysis of 11p15 (81479), chromosome 7
VIl.  HI9and KCNQIOT] methylation analysis (81401), uniparental disomy analysis (81402), or COKNIC sequencing and/or
deletion/duplication analysis of 11p15 (81479), uniparental disomy deletion/duplication analysis (81479) to confirm or establish a
analysis (81402), CDKNIC sequencing and/or deletion/duplication diagnosis of Beckwith-Wiedemann or Russell-Silver syndrome is
analysis (81479) to confirm or establish a diagnosis of Beckwith- considered investigational for all other indications.
Wiedemann or Russell-Silver syndrome is considered
investigational for all other indications.
Cystic Fibrosis
CFTR Sequencing and/or Deletion/Duplication Analysis Cystic Fibrosis
VIll.  CFTRsequencing and/or deletion/duplication analysis (81222, 81223) | Diagnostic CFTR Sequencing and/or Deletion/Duplication Analysis
to establish or confirm a diagnosis of cystic fibrosis may be VIll. CFTRsequencing and/or deletion/duplication analysis (81222, 81223)
considered medically necessary when: to establish or confirm a diagnosis of cystic fibrosis is considered
medically necessary when:
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A. The member has a positive (greater than or equal to 60 A. The member has a positive (greater than or equal to 60
mmol/L) or inconclusive (30-59 mmol/L) sweat chloride test. mmol/L) or inconclusive (30 to 59 mmol/L) sweat chloride test,
OR

B. The member has a positive newborn screen for cystic fibrosis as
indicated by elevated immunoreactive trypsinogen, OR
C. The member has symptoms of cystic fibrosis from at least TWO

different organ systems:

1. Sinus (e.g. chronic sinusitis, nasal polyps), OR

2. Lower respiratory (e.g., bronchiectasis, chronic or recurrent
lower airway infection, allergic bronchopulmonary
aspergillosis), OR

3. Gastrointestinal (Gl)/lumen (e.g., meconium ileus, distal
intestinal obstruction syndrome, abnormal motility, rectal
prolapse), OR

4. Gastrointestinal (Gl)/hepatobiliary (e.g., pancreatic
insufficiency, recurrent pancreatitis, elevated liver enzymes,
ecchymosis, cirrhosis, prolonged neonatal jaundice, fat
soluble vitamin deficiencies), OR

5. Reproductive (e.g., male (sex assigned at birth) infertility
because of obstructive azoospermia, female (sex assigned
at birth) infertility), OR

6. Other (e.g., hyponatremic dehydration, failure to thrive,
pseudo-Bartter syndrome, aquagenic wrinkling of skin,
digital clubbing).

IX. CFTRsequencing and/or deletion/duplication analysis (81222, 81223) IX. CFTRsequencing and/or deletion/duplication analysis (81222, 81223)
to establish or confirm a diagnosis of cystic fibrosis is considered to establish or confirm a diagnosis of cystic fibrosis is considered
investigational for all other indications. investigational for all other indications.

CFTR Intron 9 PolyT and TG Analysis (previously called Intron 8 polyT/TG | CFTRIntron 9 PolyT and TG Analysis (previously called Intron 8 polyT/TG

Analysis) Analysis)

X.  CFTRintron 9 polyT and TG analysis (81224) in a member is X.  CFTRintron 9 polyT and TG analysis (81224) in a member may be
considered medically necessary when both of the following are considered medically necessary when both of the following are
met: met:

A. The member has a diagnosis of cystic fibrosis, AND
B. The member has an R117H variant in the CFTR gene. A. The member has a diagnosis of cystic fibrosis
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B. The member has an R117H variant in the CFTR gene.
Xl.  CFTRintron 9 polyT and TG analysis (81224) in a member with a

XIl.

diagnosis of cystic fibrosis is considered investigational for all other
indications.

CHARGE SYNDROME
CHD7 Sequencing and/or Deletion/Duplication Analysis

CHD7 sequencing and/or deletion/duplication analysis (81407,
81479) to establish or confirm a diagnosis of CHARGE syndrome may
be considered medically necessary when:
A. The member has AT LEAST TWO of the following:

1. Coloboma of the iris, retina, choroid, and/or disc

Anophthalmos or microphthalmos

Choanal atresia or stenosis

Cleft palate with or without cleft lip

Cranial nerve dysfunction or anomaly (hyposmia or

anosmia, facial palsy, sensorineural hearing loss and/or

balance problems, hypoplasia or aplasia on imaging,
difficulty with sucking/swallowing and aspiration, gut
motility problems)

6. Ear malformations (auricular abnormalities, middle ear
abnormalities/ossicular malformations, and temporal bone
abnormalities)

7. Tracheoesophageal fistula or esophageal atresia

8. Cardiovascular malformation (conotruncal defects (e.g.,
tetralogy of Fallot), AV canal defects, and aortic arch
anomalies)

9. Hypogonadotropic hypogonadism (micropenis or
cryptorchidism, hypoplastic labia, abnormal or absent
uterus, delayed or absent puberty)

10. Developmental delay or intellectual disability

1. Growth deficiency (short stature)

12. Characteristic physical features of the face, neck, and/or
hands

ukhWwN

Xl.  CFTRintron 9 polyT and TG analysis (81224) in a member with a
diagnosis of cystic fibrosis is considered investigational for all other
indications.

CHARGE SYNDROME

CHD7Sequencing and/or Deletion/Duplication Analysis
XIl.  CHD7sequencing and/or deletion/duplication analysis (81407,
81479) to establish or confirm a diagnosis of CHARGE syndrome may
be considered medically necessary when:
A. The member has at least two of the following:
1. Coloboma of theiris, retina, choroid, and/or disc

Anophthalmos or microphthalmos

Choanal atresia or stenosis

Cleft palate with or without cleft lip

Cranial nerve dysfunction or anomaly (hyposmia or

anosmia, facial palsy, sensorineural hearing loss and/or

balance problems, hypoplasia or aplasia on imaging,
difficulty with sucking/swallowing and aspiration, gut
motility problems)

6. Ear malformations (auricular abnormalities, middle ear

abnormalities/ossicular malformations, and temporal bone

abnormalities)

Tracheoesophageal fistula or esophageal atresia

8. Cardiovascular malformation (conotruncal defects (e.g.,
tetralogy of Fallot), AV canal defects, and aortic arch
anomalies)

9. Hypogonadotropic hypogonadism (micropenis or
cryptorchidism, hypoplastic labia, abnormal or absent
uterus, delayed or absent puberty)

10. Developmental delay or intellectual disability

1. Growth deficiency (short stature)

12. Characteristic physical features of the face, neck, and/or
hands

ueWwWN
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13. Brain MRI showing clivus hypoplasia or hypoplasia of the
cerebellar vermis.
Xlll.  CHD7sequencing and/or deletion/duplication analysis (81407,
81479) to establish or confirm a diagnosis of CHARGE syndrome is
considered investigational for all other indications.

Fanconi Anemia

Fanconi Anemia Multigene Panel

XIV. Multigene panel analysis to establish or confirm a genetic diagnosis

of Fanconi anemia (81162, 81307, 81479) may be considered
medically necessary when both of the following are met:
A. The member had a positive or inconclusive result via
chromosome breakage analysis
B. The member displays at least one of the following:
1.  Prenatal and/or postnatal short stature
2. Abnormal skin pigmentation (e.g., café au lait macules,
hyper- or hypopigmentation)
3. Skeletal malformations (e.g., hypoplastic thumb,
hypoplastic radius, vertebral anomalies)
4. Microcephaly

Ophthalmic anomalies

6. Genitourinary tract anomalies (e.g., horseshoe kidney,

hypospadias, bicornuate uterus)

Macrocytosis

Increased fetal hemoglobin (often precedes anemia)

9. Cytopenia (especially thrombocytopeniq, leukopenia and
neutropenia)

10. Progressive bone marrow failure

1. Adult-onset aplastic anemia

12. Myelodysplastic syndrome (MDS)

13. Acute myelogenous leukemia (AML)

14. Early-onset solid tumors (e.g., squamous cell carcinomas of
the head and neck, esophagus, and vulva; cervical cancer;
and liver tumors)

15. Inordinate toxicities from chemotherapy or radiation.

v

o0 N

13. Brain MRI showing clivus hypoplasia or hypoplasia of the
cerebellar vermis.

Xlll.  CHD7sequencing and/or deletion/duplication analysis (81407,
81479) to establish or confirm a diagnosis of CHARGE syndrome is
considered investigational for all other indications.

Fanconi Anemia

Fanconi Anemia Multigene Panel

XIV. Multigene panel analysis to establish or confirm a genetic diagnosis

of Fanconi anemia (81162, 81307, 81479) may be considered
medically necessary when both of the following are met:
A. The member had a positive or inconclusive result via
chromosome breakage analysis
B. The member displays at least one of the following:
1. Prenatal and/or postnatal short stature
2. Abnormal skin pigmentation (e.g., café au lait macules,
hyper- or hypopigmentation)
3. Skeletal malformations (e.g., hypoplastic thumb,
hypoplastic radius, vertebral anomalies)
4. Microcephaly

Ophthalmic anomalies

6. Genitourinary tract anomalies (e.g., horseshoe kidney,

hypospadias, bicornuate uterus)

Macrocytosis

Increased fetal hemoglobin (often precedes anemia),

9. Cytopenia (especially thrombocytopenia, leukopenia and
neutropenia)

10. Progressive bone marrow failure

1. Adult-onset aplastic anemia

12. Myelodysplastic syndrome (MDS)

13. Acute myelogenous leukemia (AML)

14. Early-onset solid tumors (e.g., squamous cell carcinomas of
the head and neck, esophagus, and vulva; cervical cancer;
and liver tumors)

15. Inordinate toxicities from chemotherapy or radiation.
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XV. Multigene panel analysis to establish or confirm a genetic diagnosis
of Fanconi anemia (81162, 81307, 81479) is considered investigational
for all other indications.

Fragile X Syndrome
FMRIRepeat and Methylation Analysis

XVI. FMRIrepeat and methylation analysis (81243, 81244) to establish or
confirm a genetic diagnosis of Fragile X syndrome or Fragile X-
associated disorders may be considered medically necessary when
any of the following are met:

A. The member has unexplained intellectual disability or
developmental delay

B. The member is male and has unexplained autism spectrum
disorder

C. The member is female and has unexplained autism spectrum
disorder, AND any of the following:

1. Has features compatible with Fragile X syndrome (e.g.,
ADHD and/or other behavioral differences, typical facies
[long face, prominent forehead, large ears, prominent jaw],
mitral valve prolapse, aortic root dilatation)

2. Has atleast one close relative with a neurodevelopmental
disorder consistent with X linked inheritance, premature
ovarian failure, ataxia or tremo

D. The member has primary ovarian insufficiency (cessation of

menses before age 40),

E. The memberis 50 years of age or older with progressive
intention tremor and cerebellar ataxia of unknown origin.
XVII.  FMRIrepeat and methylation analysis (81243, 81244) to establish or

confirm a genetic diagnosis of Fragile X syndrome or Fragile X-
associated disorders is considered investigational for all other
indications.

XV. Multigene panel analysis to establish or confirm a genetic diagnosis
of Fanconi anemia (81162, 81307, 81479) is considered investigational
for all other indications.

Fragile X Syndrome
Diagnostic FMRTRepeat and Methylation Analysis

XVI.  FMRIrepeat and methylation analysis (81243, 81244) to establish or
confirm a genetic diagnosis of Fragile X syndrome or Fragile X-
associated disorders may be considered medically necessary when
any of the following are met:

A. The member has unexplained intellectual disability or
developmental delay

B. The memberis male and has unexplained autism spectrum
disorder

C. The member is female and has unexplained autism spectrum
disorder, AND any of the following:

1. Has features compatible with Fragile X syndrome (e.g.,
ADHD and/or other behavioral differences, typical facies
[long face, prominent forehead, large ears, prominent jaw],
mitral valve prolapse, aortic root dilatation)

2. Has atleast one close relative with a neurodevelopmental
disorder consistent with X linked inheritance, premature
ovarian failure, ataxia or tremor

D. The member has primary ovarian insufficiency (cessation of

menses before age 40)

E. The memberis 50 years of age or older with progressive
intention tremor and cerebellar ataxia of unknown origin.
XVIl.  FMRIrepeat and methylation analysis (81243, 81244) to establish or

confirm a genetic diagnosis of Fragile X syndrome or Fragile X-
associated disorders is considered investigational for all other
indications.
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Hereditary Hemorrhagic Telangiectasia (HHT)

Hereditary Hemorrhagic Telangiectasia (HHT) Multigene Panel
Hereditary hemorrhagic telangiectasia (HHT) multigene panel
analysis (81405, 81406, 81479) to establish or confirm a diagnosis of
HHT may be considered medically necessary when both of the
following are met:

A. The member has any of the following clinical features of HHT:

Spontaneous and recurrent nosebleeds (epistaxis)
Mucocutaneous telangiectases at characteristic sites,
including lips, oral cavity, fingers, and nose

Visceral arteriovenous malformation (AVM) (either
pulmonary, cerebral, spinal, gastrointestinal or pancreatic)

B. The panelincludes, at a minimum, the following genes: ACVRL],
ENG, and SMADA4.

XIX. Hereditary hemorrhagic telangiectasia (HHT) multigene panel
analysis (81405, 81406, 81479) to establish or confirm a diagnosis of
HHT is considered investigational for all other indications.

Neurofibromatosis 1
NFISequencing and/or Deletion/Duplication Analysis
XX.  NFIsequencing and/or deletion/duplication analysis (81408) may
be considered medically necessary when any of the following are

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

Six or more café au lait macules (greater than 5 mm in
greatest diameter in prepubertal individuals and greater
than 15 mm in greatest diameter in postpubertal
individuals)

Two or more neurofibromas of any type or one plexiform
neurofibroma

Freckling in the axillary or inguinal regions

Optic glioma

Two or more Lisch nodules (iris hamartomas)

A distinctive osseous lesion such as sphenoid dysplasia or
tibial pseudarthrosis

B. The member has a biological parent who meets the diagnostic
criteria for NF](the diagnosis of NF1 is established in an
individual with two or more of the above features).

Hereditary Hemorrhagic Telangiectasia (HHT)
Hereditary Hemorrhagic Telangiectasia Multigene Panel

XVIII.

Hereditary hemorrhagic telangiectasia (HHT) multigene panel

analysis (81405, 81406, 81479) to establish or confirm a diagnosis of
HHT may be considered medically necessary when both of the
following are met:

The member has any of the following clinical features of HHT:

A

1.

2.

3.

Spontaneous and recurrent nosebleeds (epistaxis)
Mucocutaneous telangiectases at characteristic sites,
including lips, oral cavity, fingers, and nose

Visceral arteriovenous malformation (AVM) (either
pulmonary, cerebral, spinal, gastrointestinal or pancreatic)

The panel includes, at a minimum, the following genes: ACVRL],
ENG.

XIX. Hereditary hemorrhagic telangiectasia (HHT) multigene panel
analysis (81405, 81406, 81479) to establish or confirm a diagnosis of
HHT is considered investigational for all other indications.

Neurofibromatosis 1
NFTSequencing and/or Deletion/Duplication Analysis
XX. NFIsequencing and/or deletion/duplication analysis (81408) may
be considered medically necessary when:

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

B.

1.

o v W

Six or more café au lait macules (greater than 5 mm in
greatest diameter in prepubertal individuals and greater
than 15 mm in greatest diameter in postpubertal
individuals), OR

Two or more neurofibromas of any type or one plexiform
neurofibroma, OR

Freckling in the axillary or inguinal regions, OR

Optic glioma, OR

Two or more Lisch nodules (iris hamartomas), OR

A distinctive osseous lesion such as sphenoid dysplasia or
tibial pseudarthrosis, OR

The member has a biological parent who meets the diagnostic
criteria for NF7(the diagnosis of NF1is established in an
individual with two or more of the above features).
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XXI.  NFIsequencing and/or deletion/duplication analysis (81408) is XXI.  NFlsequencing and/or deletion/duplication analysis (81408) is

XXII.

considered investigational for all other indications.

NF2-Related Schwannomatosis (Previously Known As
Neurofibromatosis 2)
NF2 Sequencing and/or Deletion/Duplication Analysis

NF2sequencing and/or deletion/duplication analysis (81405, 81406)
may be considered medically necessary when any of the following

are met:
A. The member had an NVF2pathogenic variant identified on
tumor tissue testing
B. The member is an adult with at least one of the following:
1. Bilateral vestibular schwannomas
2. Unilateral vestibular schwannoma, AND
a. AT LEAST TWO of the following:
i. Meningioma
ii. Schwannoma
ii. Glioma
iv. Neurofibroma
v. Cataractin the form of subcapsular lenticular
opacities,
vi. Cortical wedge cataract
C. The member is an adult with multiple meningiomas and either
of the following:
1. Unilateral vestibular schwannoma
2. AT LEAST TWO of the following:
a. Schwannoma
b. Ependymoma
c. Cataractin the form of subcapsular lenticular opacities
d. Cortical wedge cataract diagnosed in an individual less
than 40 years of age
D. The member is a child with AT LEAST TWO of the following:

1. A schwannoma at any location including intradermal
2. Skin plagues present at birth or in early childhood (often
plexiform schwannoma on histology)

considered investigational for all other indications.

NF2-Related Schwannomatosis (Previously Known As
Neurofibromatosis 2)
NF2 Sequencing and/or Deletion/Duplication Analysis

XXII.

NF2sequencing and/or deletion/duplication analysis (81405, 81406)

may be considered medically necessary when:

A

B.

The member had an NF2pathogenic variant identified on
tumor tissue testing, OR
The member is an adult with at least one of the following:
1. Bilateral vestibular schwannomas, OR
2. Unilateral vestibular schwannoma, AND
a. At least two of the following:
vii. Meningioma, OR
viii. Schwannoma, OR
ix. Gliomag, OR
x. Neurofibroma, OR
xi. Cataractin the form of subcapsular lenticular
opacities, OR
xii. Cortical wedge cataract, OR
The member is an adult with multiple meningiomas and either
of the following:
1.  Unilateral vestibular schwannoma, OR
2. At least two of the following:
a. Schwannoma, OR
b. Ependymoma, OR
c. Cataractin the form of subcapsular lenticular opacities,
OR
d. Cortical wedge cataract diagnosed in an individual less
than 40 years of age, OR
The member is a child with at least two of the following:
1. A schwannoma at any location including intradermal, OR
2. Skin plagues present at birth or in early childhood (often
plexiform schwannoma on histology), OR
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3. A meningioma, particularly non-meningothelial (non-
arachnoidal) cell in origin

4. A cortical wedge cataract

A retinal hamartoma

6. A mononeuropathy, particularly causing a facial nerve
palsy, foot or wrist drop, or third nerve palsy..

U

XXIl.  NF2sequencing and/or deletion/duplication analysis (81405, 81406)

is considered investigational for all other indications.

Noonan Spectrum Disorders/Rasopathies

Noonan Spectrum Disorders/RASopathies Multigene Panel

XXIV. The use of a multigene panel to confirm or establish a diagnosis of a
Noonan spectrum disorder/RASopathy (e.g., Noonan syndrome,
Legius syndrome, Costello syndrome, Cardio-facial-cutaneous
syndrome, NF1, Noonan-like syndrome) (81442) may be considered
medically necessary when:
A. The member has at least one of the following:

1. Characteristic facies (low-set, posteriorly rotated ears with
fleshy helices, vivid blue or blue-green irises, widely spaced,
down slanted eyes, epicanthal folds, ptosis)

2. Short stature

3. Congenital heart defect (most commonly pulmonary valve
stenosis, atrial septal defect, and/or hypertrophic
cardiomyopathy)

4. Developmental delay

5. Broad or webbed neck

6. Unusual chest shape with superior pectus carinatum,
inferior pectus excavatum

7. Widely spaced nipples

8. Cryptorchidism in males

9. Lentigines

10. Café au lait macules.

XXV. The use of a multigene panel to confirm or establish a diagnosis of a
Noonan spectrum disorder/RASopathy (e.g., Noonan syndrome,

3. A meningioma, particularly non-meningothelial (non-
arachnoidal) cell in origin, OR

4. A cortical wedge cataract, OR

A retinal hamartoma, OR

6. A mononeuropathy, particularly causing a facial nerve
palsy, foot or wrist drop, or third nerve palsy.

u

XXIl.  NF2sequencing and/or deletion/duplication analysis (81405, 81406)

is considered investigational for all other indications.

Noonan Spectrum Disorders/Rasopathies

Noonan Spectrum Disorders/RASopathies Multigene Panel

XXIV. The use of a multigene panel to confirm or establish a diagnosis of a
Noonan spectrum disorder/RASopathy (e.g., Noonan syndrome,
Legius syndrome, Costello syndrome, Cardio-facial-cutaneous
syndrome, NF1, Noonan-like syndrome) (81442) may be considered
medically necessary when:
A. The member has at least one of the following:

1. Characteristic facies (low-set, posteriorly rotated ears with
fleshy helices, vivid blue or blue-green irises, widely spaced,
down slanted eyes, epicanthal folds, ptosis), OR

2. Short stature, OR

3. Congenital heart defect (most commonly pulmonary valve
stenosis, atrial septal defect, and/or hypertrophic
cardiomyopathy), OR

4. Developmental delay, OR

5. Broad or webbed neck, OR

6. Unusual chest shape with superior pectus carinatum,
inferior pectus excavatum, OR

7. Widely spaced nipples, OR

8. Cryptorchidism in males, OR

9. Lentigines, OR

10. Café au lait macules.

XXV. The use of a multigene panel to confirm or establish a diagnosis of a
Noonan spectrum disorder/RASopathy (e.g., Noonan syndrome,
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XXVI.

Legius syndrome, Costello syndrome, Cardio-facial-cutaneous
syndrome, NF1, Noonan-like syndrome) (81442) is considered
investigational for all other indications.

PIK3CA-Related Overgrowth Spectrum
PIK3CA Sequencing and/or Deletion/Duplication Analysis

PIK3CA sequencing and/or deletion/duplication analysis (81479) to

establish a diagnosis of P/IK3CA-Related Segmental Overgrowth

may be considered medically necessary when any of the following

are met:

A. The member displays at least one of the following on brain
imaging:

1.  Hemimegalencephaly

2. Focal cortical dysplasia

3. Dysplastic megalencephaly

B. The member displays at least one of the following, from birth or
with onset in early childhood:

1. Overgrowth of any of a wide variety of tissues including (but
not limited to) brain, adipose, vascular, muscle, skeletal,
nerve

2. Vascular malformations including (but not limited to)
capillary, venous, arteriovenous, or mixed malformations

3. Lymphatic malformations

4. Cutaneous findings including epidermal nevi and
hyperpigmented macules

5. Single or multiple digital anomalies of the hands or feet
(e.g., macrodactyly, syndactyly, polydactyly, sandal-toe
gap)

6. Kidney malformations (e.g., pelviectasis, dilated ureters,
hydronephrosis, duplicated renal arteries, renal cysts,
enlarged kidneys)

7. Benign tumors, with the exceptions of Wilms tumor and
nephroblastomatosis (i.e., diffuse or multifocal clusters of
persistent embryonal cells).

Legius syndrome, Costello syndrome, Cardio-facial-cutaneous
syndrome, NF1, Noonan-like syndrome) (81442) is considered
investigational for all other indications.

PIK3CA-Related Segmental Overgrowth and Related Syndromes
PIK3CA Sequencing Analysis
XXVI.  PIK3CAsequencing analysis (81479) to establish a diagnosis of

PIK3CA-Related Segmental Overgrowth may be considered

medically necessary when:

A. The member displays at least one of the following on brain
imaging:

1.  Hemimegalencephaly, OR

2. Focal cortical dysplasia, OR

3. Dysplastic megalencephaly, OR

B. The member displays at least one of the following, from birth
or with onset in early childhood:

1. Overgrowth of any of a wide variety of tissues including (but
not limited to) brain, adipose, vascular, muscle, skeletal,
nerve, OR

2. Vascular malformations including (but not limited to)
capillary, venous, arteriovenous, or mixed malformations,
OR

3. Lymphatic malformations, OR

4.  Cutaneous findings including epidermal nevi and
hyperpigmented macules, OR

5. Single or multiple digital anomalies of the hands or feet
(e.g., macrodactyly, syndactyly, polydactyly, sandal-toe
gap), OR

6. Kidney malformations (e.g., pelviectasis, dilated ureters,
hydronephrosis, duplicated renal arteries, renal cysts,
enlarged kidneys), OR

7. Benign tumors, with the exceptions of Wilms tumor and
nephroblastomatosis (i.e., diffuse or multifocal clusters of
persistent embryonal cells).
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XXVII. PIK3CAsequencing and/or deletion/duplication analysis (81479)to  XXVII. P/IK3CA sequencing analysis (81479) to establish a diagnosis of

establish a diagnosis of P/IK3CA-Related Segmental Overgrowth is
considered investigational for all other indications.

NOTE: Because the vast majority of reported P/K3CA pathogenic variants
are mosaic and acquired, more than one tissue type may need to be tested
(e.g., blood, skin, saliva). Failure to detect a P/IK3CA pathogenic variant does
not exclude a clinical diagnosis of P/IK3CA-associated segmental
overgrowth disorders in individuals with suggestive features, given that
low-level mosaicism is observed in many individuals.

TUBEROUS SCLEROSIS COMPLEX (TSC)
7SCland 7SC2 Sequencing and/or Deletion/Duplication Analysis
KXVIIl.  7SCland 75C2sequencing and/or deletion/duplication analysis
(81405, 81406, 81407) to establish or confirm a diagnosis of Tuberous
Sclerosis Complex (TSC) may be considered medically necessary
when any of the following are met:
A. The member has at least one of the following major features of

TSC:

1. Three or more angiofibromas or fibrous cephalic plaque
2. Cardiac rhabdomyoma

3. Multiple cortical tubers and/or radial migration lines

4. Hypomelanotic macules (3 or more macules that are at

least 5 mm in diameter)

5. Lymphangioleiomyomatosis (LAM)

6. Multiple retinal nodular hamartomas

7. Renal angiomyolipoma

8. Shagreen patch

9. Subependymal giant cell astrocytoma (SEGA)

. Two or more subependymal nodules (SENs)
1. Two or more ungual fibromas

B. The member has AT LEAST TWO of the following minor
features of TSC:
1. Sclerotic bone lesion

PIK3CA-Related Segmental Overgrowth is considered
investigational for all other indications.

NOTE: Because the vast majority of reported P/K3CA pathogenic variants
are mosaic and acquired, more than one tissue type may need to be tested
(e.g., blood, skin, saliva). Failure to detect a PIK3CA pathogenic variant does
not exclude a clinical diagnosis of PIK3CA-associated segmental
overgrowth disorders in individuals with suggestive features, given that
low-level mosaicism is observed in many individuals.

Tuberous Sclerosis Complex (TSC)
7SCland TSC2 Sequencing and/or Deletion/Duplication Analysis
KXVIIl.  7SCland 75C2sequencing and/or deletion/duplication analysis
(81405, 81406, 81407) to establish or confirm a diagnosis of Tuberous
Sclerosis Complex (TSC) may be considered medically necessary

when:

A. The member has at least one of the following major features of
TSC:
1. Three or more angiofibromas or fibrous cephalic plaque,

OR
2. Cardiac rhabdomyoma, OR
3. Multiple cortical tubers and/or radial migration lines, OR
4. Hypomelanotic macules (3 or more macules that are at
least 5 mm in diameter), OR
5. Lymphangioleiomyomatosis (LAM), OR
6. Multiple retinal nodular hamartomas, OR
7. Renal angiomyolipoma, OR
8. Shagreen patch, OR
9. Subependymal giant cell astrocytoma (SEGA), OR
. Two or more subependymal nodules (SENs), OR
1. Two or more ungual fiboromas, OR
B. The member has at least two of the following minor features of
TSC:
1. Sclerotic bone lesions, OR
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2. "Confetti" skin lesions (humerous 1- to 3-mm 2. "Confetti" skin lesions (humerous 1- to 3-mm
hypopigmented macules scattered over regions of the body hypopigmented macules scattered over regions of the body
such as the arms and legs) such as the arms and legs), OR
3. Four or more dental enamel pits 3. Four or more dental enamel pits, OR
4. Two or more intraoral fibromas 4. Two or more intraoral fibromas, OR
5. Multiple renal cysts 5. Multiple renal cysts, OR
6. Nonrenal hamartomas 6. Nonrenal hamartomas, OR
7. Retinal achromic patch. 7. Retinal achromic patch.
XXIX. 7SCland 7SC2sequencing and/or deletion/duplication analysis XXIX. 7SCland 7SC2sequencing and/or deletion/duplication analysis

(81405, 81406, 81407) to establish or confirm a diagnosis of Tuberous
Sclerosis Complex is considered investigational for all other
indications.

Other Covered Multisystem Inherited 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.

XXX. Genetic testing to establish or confirm one of the following
multisystem inherited disorders 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 XXXI| below):

Alagille syndrome
Alport syndrome
Branchiootorenal spectrum disorder
Cerebral cavernous malformations
Coffin-Siris syndrome
Cornelia de Lange syndrome
FGFRZ2 craniosynostosis syndromes
Holoprosencephaly
Holt-Oram syndrome
Incontinentia pigmenti
Joubert and Meckel-Gruber syndromes
Kabuki syndrome

. MYH9-related disorders

IrXYTIOMMON DR

(81405, 81406, 81407) to establish or confirm a diagnosis of Tuberous
Sclerosis Complex is considered investigational for all other
indications.

Other Covered Multisystem Inherited 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.

XXX. Genetic testing to establish or confirm one of the following
multisystem inherited disorders 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 XXXI| below):

A. Alagille syndrome
B. Alport syndrome
C. Branchiootorenal spectrum disorder

Coffin-Siris syndrome

Cornelia de Lange syndrome

FGFRZ craniosynostosis syndromes
Holoprosencephaly

Holt-Oram syndrome

Incontinentia pigmenti

Joubert and Meckel-Gruber syndromes
Kabuki syndrome

MYH9-related disorders
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N. Proteus syndrome M. Proteus syndrome
O. Pseudoxanthoma elasticum N. Pseudoxanthoma elasticum
P. Rubinstein-Taybi syndrome O. Rubinstein-Taybi syndrome
Q. Schwannomatosis P. Schwannomatosis
R. SHOXdeficiency disorders Q. Waardenburg syndrome
S. Waardenburg syndrome
XXXI. Genetic testing to establish or confirm the diagnosis of all other XXXI.  Genetic testing to establish or confirm the diagnosis of all other

multisystem inherited 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
coverage criterial).

multisystem inherited 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
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 sources.

*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.
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