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Policies are subject to change in accordance with State and Federal notice requirements.
Policies outline coverage determinations for U of U Health Plans Commercial, and Healthy U
(Medicaid) plans. Refer to the “Policy” section for more information.

Description:

Carrier screening is a type of genetic test that is used to identify asymptomatic who may carry a
gene variant that has been associated with disease. This type of testing is most commonly used
to quantify the risk of having a child with genetic disorder. Testing can occur before or during
pregnancy. The decision to pursue carrier screening is voluntary and can include several
different approaches which include: ethnicity-based screening, pan-ethnic screening, and
expanded carrier screening (ECS). The American College of Obstetricians and Gynecologists (ACOG)
has stated that ethnicity-based, pan-ethnic, and ECS are all acceptable strategies to screen individuals
for carrier status prior to and during pregnancy.

The goal of carrier screening is to identify disease-causing disease causing variants, the vast
majority of which are recessive or X-linked in nature. It is important to note that some
autosomal dominant conditions with adult onset may also be included which would have future
health implications for both the present and future pregnancies and for the individual
themselves being screened.
Targeted carrier screening is a carrier screening approach based primarily on race/ethnicity and
personal/family history. Expanded Carrier Screening (ECS) employs a broad approach by
simultaneously screening for a large number of genetic conditions irrespective of ethnicity.
Companies that offer expanded carrier screening create their own screening panel of disorders
that they test for. Some panels test for more than 100 different disorders.

Policy Statement and Criteria
1. Commercial Plans
U of U Health Plans COVERS carrier testing for ALL pregnant or individuals considering to
become pregnant once per lifetime if the following criteria are met:

A. Testing is for one of the following conditions when does as individual test or as part
of a limited carrier testing NGS panel:
i. Cystic fibrosis
ii. Spinal Muscular Atrophy (SMA)
iii. Fragile X
U of U Health Plans COVERS carrier testing using a limited genetic panel for individuals
of Ashkenazi Jewish ancestry once per lifetime when ALL (A-C) of the following are met:
A. Screening is done for the disorders as recommended by the American College of
Medical Genetics (ACMG) and the American College of Obstetricians and
Gynecologists (ACOG). The following conditions reflect the emerging clinical and
scientific evidence for carrier testing in this population as of guideline publications
dates, and include:
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.
ix.
x.
xi.
xii.
xiii.
xiv.

Tay Sachs disease
Canavan disease
Cystic fibrosis
Familial dysautonomia
Bloom syndrome
Familial hyperinsulinism
Fanconi anemia group C
Gaucher disease
Glycogen storage disease type I
Joubert syndrome
Maple syrup urine disease
Mucolipidosis IV
Niemann-Pick disease
Usher syndrome.

B. Medical records document confirmation of Ashkenazi Jewish ancestry and genetic
counseling by a medical geneticist, a certified and licensed (where required)
genetic counselor not associated with the laboratory performing the testing, or a
sub-specialist in maternal-fetal medicine.
C. The individual is currently pregnant or contemplating pregnancy.
U of U Health Plans considers carrier screening for genetic diseases medical necessary in
limited circumstances when the following criteria are met (Must meet ALL of A through E
and one of F):

A. Member being tested is older than age 18;
B. The natural history of the disease is well understood and there is a reasonable
likelihood that the disease is one with high morbidity in the homozygous,
hemizygous or compound heterozygous state;
C. Definitive diagnosis of carrier state using alternative biochemical or other clinical
tests are not available, or, if available, provide an indeterminate result or are
individually less efficacious than genetic testing;
D. The genetic test has a carrier detection rate of 95% or higher for most disorders;
E. An association of the marker with the disorder has been established;
AND
F. One of the following:
i. One or both individuals have a first- or second-degree relative* who is
affected; OR
ii. One individual is known to be a carrier; OR
iii. One or both individuals are members of a population known to have a
carrier rate that exceeds >1% with a family history of risk-based or ethnic
predilection for a disease such as Ashkenazi Jewish population.
*

First-degree relatives include a biological parent, brother, sister, or child; second-degree relatives
include biologic grandparent, aunt, uncle, niece, nephew, grandchildren, and half-sibling.

U of U Health Plans does NOT cover expanded carrier screening panels as they are
considered unproven.
U of U Health Plans does NOT cover any of the following carrier screening tests to
predict the risk of several inherited disorders as they are considered experimental/
investigational. Including but not limited to the following:
23andMe®

Macrogen™

Baby Genes by ArcherDX

Natera™

EGL Genetics

NextStep® Carrier Screening

GenPath® Diagnostics

Pathway Genomics®

Good Start™ Genetics

Progenity®

Igenomix®

Recombinesm

Integrated Genetics®

Academic Medical Center Amsterdam

2. Medicaid Plans

Coverage is determined by the State of Utah Medicaid program; if Utah State Medicaid
has no published coverage position and InterQual criteria are not available, the U of U
Health Plans Commercial criteria will apply. For the most up-to-date Medicaid policies
and coverage, please visit their website at:
http://health.utah.gov/medicaid/manuals/directory.php or the Utah Medicaid code
Look-Up tool

3. Medicare Plans
Coverage is determined by the Centers for Medicare and Medicaid Services (CMS); if a
coverage determination has not been adopted by CMS and InterQual criteria are not
available, the U of U Health Plans Commercial criteria will apply. For the most up-todate Medicare policies and coverage, please visit their search website at:
http://www.cms.gov/medicare-coverage-database/overview-and-quicksearch.aspx?from2=search1.asp& or the manual website

Clinical Rationale

It is important to recognize the impact of carrier screening is only significant if it impacts gestational
planning or pregnancy management. Kaback (2000) indirectly demonstrated the value of this testing in
one population. In his study, he assessed carrier screening performed in individuals having an increased
risk based for conditions that are found in the general population (pan-ethnic), for diseases that are
more common in a particular population, or based on family history. Pan-ethnic screening (population
screening) for carrier status is done for single-gene disorders that are common in the population. This
study demonstrated the effectiveness of ethnicity-based screening in a study based on Tay-Sachs
disease, which shows a 90% reduction in the disease following the introduction of carrier screening in
the U. S. and Canada during the 1970s.
Notably individuals of Ashkenazi Jewish descent have an increased risk to have a child with certain
autosomal recessive conditions. For all Ashkenazi Jews who are pregnant or considering pregnancy,
ACOG and ACMG recommend carrier screening for the following disorders as they all have significant
health impacts on an affected infant; cystic fibrosis, Canavan disease, familial dysautonomia, Tay-Sachs
disease, Fanconi anemia (Group C), Niemann-Pick (Type A), Bloom syndrome, mucolipidosis IV, Gaucher
disease, Maple Syrup Urine Disease, Joubert syndrome, Glycogen storage disease and familial
hyperinsulinism. When only one member of a couple has Jewish ancestry, carrier screening is still
recommended. However, these couples should be made aware that it may be difficult to accurately
predict the risk of the majority of these conditions affecting offspring, as the detection rate and carrier
frequency for non-Jewish individuals is unknown (ACOG committee opinion #691, 2017; reaffirmed
2019).
The American College of Medical Genetics and Genomics (ACMG) defines expanded carrier screening
panels as those that use next-generation sequencing to screen for variants in hundreds of genes, as
opposed to gene-by-gene screening that are intended to be used for general population screening.
These Panels typically include both diseases that are present with increased frequency in specific
populations, as well as a large number of diseases for which any given individual is not at high risk of
being a carrier without a known family history. The 2013 ACMG position statement notes that although
commercial laboratories offer expanded carrier screening panels, there are no standard guidelines
regarding which disease genes and mutations are to be included. Clinical utility has not been

demonstrated in reducing the incidence of rare genetic disorders using this broad carrier screening
approach. Developing standard guidelines for the limitations of genes on these panels are being
requested from multiple professional societies to only include severe, childhood-onset genetic diseases,
genes for which mutation frequencies are known and predictable prognosis based on genotype. (Grody
et. al, 2013; Edwards et. al, 2015)
Additive to the AMJC position, the American College of Obstetricians and Gynecologists (ACOG)
Committee (ACOG Committee Opinion No. 690, 2017) offered the following summary pertaining to
expanded carrier screening: “Given the multitude of conditions that can be included in expanded carrier
screening panels, the disorders selected for inclusion should meet several of the following consensusdetermined criteria: have a carrier frequency of 1 in 100 or greater, have a well-defined phenotype,
have a detrimental effect on quality of life, cause cognitive or physical impairment, require surgical or
medical intervention, or have an onset early in life. Additionally, screened conditions should be able to
be diagnosed prenatally and may afford opportunities for antenatal intervention to improve perinatal
outcomes, changes to delivery management to optimize newborn and infant outcomes, and education
of the parents about special care needs after birth. Carrier screening panels should not include
conditions primarily associated with a disease of adult onset”.
Using the 2013 ACMG Position Statement on Prenatal and Preconception Expanded Carrier Screening
and the 2017 ACOG’s Committee Opinion No. 690 as guidance, Stevens et al. (2017), proposed specific
criteria for the development of expanded carrier screening panels that to maximize clinical utility,
minimize patient stress, reduce unnecessary cost of follow-up testing and clinician time spent facilitating
and performing follow-up counseling and testing. They compared these criteria to expanded carrier
panels available at the time. Ninety-six conditions met their proposed criteria, however, a considerable
percentage (73%) of conditions on current expanded carrier screen panels did not.
In 2017, Shi et al genotyped individuals of self-reported Ashkenazi Jewish (AJ) ancestry to analyze the
carrier frequency of 29 recessive genetic diseases to determine if additional disorders should be
considered as part of routine carrier screening. The team reviewed the literature and the internal
database at their lab to identify the genes that should be screened, and utilized pre-existing, deidentified samples from research participants. There were 2252 AJ individuals tested for 29 recessive
disorders, and an additional 1390 AJ and 6813 non-AJ individuals were screened for a subset of 18
recessive disorders. The authors identified seven disorders with a carrier frequency of greater than 1 in
100, nine with a carrier frequency between 1 in 100 and 1 in 200, and four between 1 in 200 and 1 in
500. Nine conditions had a carrier frequency of less than 1 in 500 or were not found. Of the 20 diseases
with a carrier frequency higher than 1 in 500, two were eye diseases that the authors felt were not
appropriate to be included for reproductive related carrier screening. Of the remaining 18 disorders, the
team calculated that the cumulative chance for an individual to be a carrier of one of the 18 diseases
was 1 in 6. The authors concluded that the chance that an AJ couple would be carriers of the same
disease and be at risk for an affected pregnancy is 1 in 441.
A 2019 study by Peyser et.al, evaluated the efficiency of ECS compared with ethnicity-based screening in
identifying carriers. Between the June 2013 and July 2015 a total of 4232 infertility patients underwent
ECS, from which carrier rates were calculated. In addition, carrier status was determined for two other
screening panels: ethnicity-based guidelines (ethnicity was self-reported) or the ECS panel
recommended by the ACOG using ECS results. Carrier rate and carrier couple rates were compared in
the overall study population and in each self-reported ethnicity. The ECS panel used to screen the
patient population identified 1243 carriers (29.4%). For the same population, ethnicity-based screening
and the ACOG panel would have identified 359 (8.5%) and 659 carriers (15.6%), respectively,
representing statistically significant differences. Differences in identifying carriers across self-reported

ethnicities varied. In 15 couples (1.2%), both partners carried pathogenic variants for the same genes,
47% of whom would have been missed had screening been ethnicity-based. The authors concluded that
some diseases may have late-onset as well as variable phenotypes and ECS may eventually play a pivotal
role in preventing genetic disease in fertility clinics.
ACOG has proposed seven criteria in an ECS panel design to ensure that screening for a condition is
sufficiently sensitive to identify carriers and reduce residual risk of non-carriers. One of the criteria
requires a per-condition carrier rate greater than 1 in 100. Ben-Shachar et.al (2019), assessed the impact
of the proposed panel criteria on at-risk couples to see if this threshold corresponds with a loss in clinical
detection. Carrier rates and at-risk couple rates were calculated in 56,281 patients who underwent a
176-condition ECS and were evaluated for panels satisfying various criteria. Condition-specific clinical
detection rates were estimated via simulation. Different interpretations of the 1-in-100 criterion have
variable impact: a compliant panel would include between 3 and 38 conditions, identify 11-81% fewer
at-risk couples, and detect 36-79% fewer carriers than a 176-condition panel. If the carrier rate
threshold must be exceeded in all ethnicities, ECS panels would lack prevalent conditions like cystic
fibrosis. Simulations suggest that the clinical detection rate remains >84% for conditions with carrier
rates as low as 1 in 1000. In conclusion, the authors found that the 1-in-100 criterion limits at-risk couple
detection and should be reconsidered.
Lastly, even though the conditions/genes most appropriate for prenatal genetic carrier screening (PGCS)
remain a matter of debate, estimates of carrier rates across genes are needed to guide construction of
carrier screening panels. Guo et.al (2019) worked to identify parents at risk of having a child affected by
a recessive condition by using an exome sequencing database (n = 123,136) to estimate carrier rates
across six major ancestries for 415 genes associated with severe recessive conditions. The study found
that 32.6% (East Asian) to 62.9% (Ashkenazi Jewish) of individuals are variant carriers in at least one of
the 415 genes. For couples, screening all 415 genes would identify 0.17-2.52% of couples as being at risk
for having a child affected by one of these conditions. Screening just the 40 genes with carrier rate
>1.0% would identify more than 76% of these at-risk couples. An ancestry-specific panel designed to
capture genes with carrier rates >1.0% would include 5 to 28 genes, while a comparable panethnic panel
would include 40 genes. In conclusion, the results accentuated a high cumulative carrier rate across
genes, this emphasizes the need for careful selection of genes for carrier screening panels, to further
assist in counseling potential parents.

Applicable Coding

The use of “code stacking” or submitting requests for multiple single genes (instead of using the
panel code 81443) will be considered an expanded panel and therefore treated as
investigational. Individual genes that might otherwise be approved will not be covered when
submitted in this fashion with multiple other CPT codes that indicate a panel is being used. Only
81220 (for CFTR) and 81401 (molecular pathology level 2 used for SMN1 or G0452) can be
allowed when requested as separate single gene testing. Other single gene testing is only
allowed when all the criteria in the Policy Statement above are met to show high risk for a
particular disease.
If CPT tier 1 or tier 2 molecular pathology codes are available for the specific test, they should be
used. If the test has not been codified by CPT 81479 should be used.

CPT Codes
81220

CFTR (cystic fibrosis transmembrane conductance regulator) (e.g., cystic fibrosis)
gene analysis; common variants (e.g., ACMG/ACOG guidelines)

81243

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

81329

SMN1 (survival of motor neuron 1, telomeric) (e.g., spinal muscular atrophy)
gene analysis; dosage/deletion analysis (e.g., carrier testing), includes SMN2
(survival of motor neuron 2, centromeric) analysis, if performed

81336

SMN1 (survival of motor neuron 1, telomeric) (e.g., spinal muscular atrophy)
gene analysis; full gene sequence

81337

SMN1 (survival of motor neuron 1, telomeric) (e.g., spinal muscular atrophy)
gene analysis; known familial sequence variant(s)

81401

MOLECULAR PATHOLOGY PROCEDURE LEVEL 2

81412

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

81443

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

81479

Unlisted molecular pathology procedure

HCPCS Codes
G0452
Molecular pathology procedure; physician interpretation and report
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