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Description of Procedure or Service
Alpha-thalassemia is characterized by impaired production of the alpha globin chains of
hemoglobin, leading to a relative excess of gamma globin chains (fetus and newborn), or excess
beta globin chains (children and adults) mainly due to deletion or mutation of the alpha globin
genes. There are four alpha thalassemia syndromes, reflecting the loss of function of one, two,
three, or all four of these alpha chain genes varying in severity from non -symptomatic to
incompatibility with extrauterine life (Benz, 2018b, 2020; Martin & Thompson, 2013).
Beta-thalassemia is similarly characterized by impaired production of hemoglobin components but
affects the beta chains instead of the alpha chains. This creates excess alpha globin chains, leading
to hemolytic anemia, impaired iron handling, and other clinical symptoms (Schrier, 2018d).
Related Policies
General Genetic Testing, Germline Disorders AHS-M2145
General Genetic Testing, Somatic Disorders AHS-M2146
***Note: This Medical Policy is complex and technical. For questions concerning the technical
language and/or specific clinical indications for its use, please consult your physician.

Policy
BCBSNC will provide coverage for genetic testing for alpha- and beta- thalassemia when it is
determined the medical criteria or reimbursement guidelines below are met.

Benefits Application
This medical policy relates only to the services or supplies described herein. Please refer to the Member's
Benefit Booklet for availability of benefits. Member's benefits may vary according to benefit design;
therefore member benefit language should be reviewed before applying the terms of this medical policy.

When Genetic Testing for Alpha- and Beta- Thalassemia is covered
1. Reimbursement for genetic counseling for alpha- or beta-thalassemia genetic testing is allowed
and is recommended.
2. Preconception (carrier) testing for alpha- or beta- thalassemia in prospective parents is
considered medically necessary when either parent has evidence of possible alpha- thalassemia
(including alpha thalassemia minor, hemoglobin H disease [alpha thalassemia intermedia], or
alpha thalassemia major) or beta-thalassemia (including beta thalassemia minor, beta thalassemia
intermedia, or beta thalassemia major) based on biochemical testing.
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3. Reimbursement is allowed for genetic testing to confirm a diagnosis of alpha- or betathalassemia when one of the parents is a known carrier or when other testing to diagnose cause
of microcytic anemia has been inconclusive.

When Genetic Testing for Alpha- and Beta- Thalassemia is not covered
Genetic testing for alpha- or beta- thalassemia in other clinical situations (recognizing that prenatal
testing is not addressed in this policy) is investigational.

Policy Guidelines
Background
Thalassemias result from deficiencies in hemoglobin biosynthesis due to mutations in or near the
two globin gene clusters which encode the globin polypeptide subunits of hemoglobin (Benz,
2018b). Normal hemoglobin is a heterotetramer of two alpha globin chains and two beta globin
chains (hemoglobin A) or two gamma globin chains (hemoglobin F). Well over 100 mutations have
been documented to affect the biosynthesis or post-translational stability of the globin subunits
needed for successful production of the large amounts of Hb needed for normal red cell
homeostasis. Globin chain synthesis is very tightly controlled, such that the ratio of production of
alpha to non-alpha chains is almost exactly 1:1 (Benz, 2018c).
Alpha thalassemia refers to thalassemias that result from impaired or absent production of alpha
globin, leading to a relative excess of gamma globin (fetus and newborn), or excess beta globin
(children and adults). Excess beta globin chains are capable of forming soluble h omotetramers, but
they are nonfunctional, unstable. This may lead to increased hemolysis and a variety of clinical
manifestations, such as anemia, thrombosis, and skeletal changes. A diagnosis of alpha -thalassemia
is often confirmed by genetic testing, as assessment of the hemoglobin gene is inexpensive and
convenient (Benz, 2018c).
The clinical severity is directly attributable to the net deficit of alpha globin synthesis but is
complicated by the number of alpha globin genes affected, which of the two alpha globin loci is
affected, and the degree to which the mutation blocks gene expression. In addition, combinations of
defects in both alpha and beta globulins can balance each other out. Thus, understanding the broad
spectrum of clinical severity in alpha thalassemia requires a detailed knowledge of the underlying
genetic defect and the impact of these defects on the overall levels and balance of globin chain
synthesis (Benz, 2019).
The majority of cases of alpha thalassemia are attributable to deletion of alpha globin alleles,
especially in Asia and Africa (Steinberg, 1999). However, more detailed analysis of globin gene
sequences suggests that some fairly common forms of alpha thalassemia that appear to arise from a
deletion of one copy of an alpha globin gene are actually due to unequal crossover and
recombination events that fuse the two alpha globin genes together into one (Benz, 2018c).
Additionally, non-deletion alleles are also common, especially in the Mediterranean area, which
contain mutations producing highly unstable alpha globin variants unable to produce intact
hemoglobin(Benz, 2018b). Current research continues to identify novel mutations and improve
thalassemia screening (S. He et al., 2018).
Beta-thalassemia is similar to alpha-thalassemia, with the beta chains of hemoglobin affected
instead of the alpha chains. However, excess alpha globin chains do not form soluble
homotetramers, causing them to aggregate when they accumulate in erythroid pr ecursors. This
causes clinical symptoms to be more severe, although the symptoms themselves are similar to
alpha-thalassemia (anemia, iron overload, and so on) (Benz, 2018b; Schrier, 2017, 2018). There are
two beta globin genes compared to four for the alpha chain. As with alpha -thalassemia, the severity
of clinical presentation depends on the genotype of the beta globin genes (i.e. the ratio of beta to
alpha globin chains). Mutations may result in a reduced expression (β +) or absent expression (β 0).
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β0 phenotypes are generally transfusion-dependent as they produce very little (if any) adult
hemoglobin (Schrier, 2018d).
Due to the frequency of thalassemias worldwide, carrier screening may be useful, particularly in
areas such as Southeast Asia, Africa, and the Indian subcontinent. Both primary thalassemias are
autosomal recessive genetic disorders so parents who are heterozygous carriers would have a 25%
chance to have an affected child despite being asymptomatic themselves. Identification of an
affected fetus could alter decisions during the pregnancy (Yates, 2019).
Below is a table summarizing the clinical genotypes and phenotypes of both thalassemia syndromes
(Benz, 2018a, 2018b; Steinberg, 2018) (figure from Benz).

Severity

Genotype

Anemia

Hemoglobin Analysis

Alpha Thalassemias
Silent carrier

αα/α-

None

Normal <3% Hb Barts (gamma globin
tetramer) at birth

Minor

α α / - - or

Mild Microcytic

Normal, 3 to 8% Hb Barts at birth

α-/αHb H disease

α-/--

Moderate Microcytic

Up to 30% HbH (beta globin tetramer),
present in adults, up to 4% HbA2 (alpha
and delta globin)

Major (fetal
hydrops)

--/--

Severe Microcytic, usually
fatal

Hb Barts, Hb Portland (zeta and gamma
globin), and HbH present, Hba, HbF,
and HbA2 absent

Minor (trait or
carrier)

β / β or β
/ β+

Mild Microcytic

HbA2 (4% or more); HbF (up to 5%)

Intermedia (nontransfusiondependent)
Major
(transfusiondependent

β+ / β+

Moderate Microcytic

HbA2 (4% or more); HbF (up to
50%)

β0 / β0 or
β0 / β+

Severe microcytic with
target cells (typical Hb 3
to 4g/dL)

HbA2 (5% or more); HbF (up to
95%); no HbA

Beta Thalassemias
0

Clinical Validity and Utility
He et al examined a next-generation sequencing (NGS) panel’s utility for thalassemia screening in
Southwestern China. 951 individuals were tested, and the NGS screen found 471 carriers (49.5%)
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of thalassemia. In comparison, traditional methods (defined as “red cell indexes and hemoglobin
electrophoresis, then DNA sequencing”) identified only 209 carriers (22%) of thalassemia, missing
217 alpha-thalassemia carriers and 47 beta-thalassemia carriers (J. He et al., 2017).
Nosheen et al evaluated a preliminary screening program for beta-thalassemia. The screening
program focused on families of beta-thalassemia major children. 98 samples were taken, and 57
were found to have a beta-thalassemia trait with elevated hemoglobin alpha 2. The mean
hemoglobin alpha 2 level of the carriers was 5.2±0.56% compared to 2.34±0.57% in normal
subjects. The authors suggested that screening programs and counseling for carriers could decrease
incidence of beta-thalassemia major (Nosheen et al., 2015).
Satirapod et al. (2019) evaluated the clinical outcomes of using preimplantation genetic testing
(PGT) in couples at risk of passing on beta thalassemia. Two components of PGT were used, PGT
for monogenic disease (used for diagnosis) and PGT for aneuploidy (intended to identify
chromosomal aberrations) A total of 15 couples were included and a total of 106 embryos were
tested. After preimplantation testing, 12 of 15 women were able to obtain satisfactory genetic
testing results (defined as non-disease affected embryos without chromosomal aberration and
transfer within first two cycles). Of these, 9 women had successful implantations and 8 women had
successful pregnancies with live births (deemed a 53.33% success rate). PGT assessment of genetic
status was confirmed by pre- and post-natal genetic testing. Overall, the authors concluded that
combined PGT-A and PGT-M was a useful technology to prevent beta-thalassemia in the offspring
of recessive carriers.
Shook, Haygood, and Quinn (2020) et al. evaluated the accuracy of a specific pattern in
hemoglobin separation tests. The authors desired to find if an “FSA” pattern corresponded to a final
diagnosis of the sickle cell trait (HbAS), or a final diagnosis of sickle beta -thalassemia (HbSβ +).
Traditionally, the FSA pattern has indicated a diagnosis of HbSβ + ; however, the authors
hypothesized that the FSA pattern truly indicates a diagnosis of HbAS instead. 31 newborns with
an initial screening result of the FSA pattern (a suspected diagnosis of HbSβ +) were included. 30 of
these newborns underwent protein-base confirmatory testing and 17 underwent confirmatory
genetic testing. Of the newborns undergoing protein confirmatory testing, 23 had an “FSA” pattern,
establishing a diagnosis of HbAS. Of the 8 remaining newborns with an FSA pa ttern, 7 underwent
genetic testing which identified HbAS as well. Genetic testing also confirmed positive HbAS
results in 10 newborns that tested initially positive by protein testing. The authors concluded that
genetic testing had utility in newborn screening for hemoglobinopathies.
Guidelines and Recommendations
Canadian College of Medical Geneticists (CCMG) and Society of Obstetricians and
Gynaecologists of Canada (SOGC) (Wilson et al., 2016)
The CCMG and SOGC published a joint guideline titled “Joint SOGC–CCMG Opinion for
Reproductive Genetic Carrier Screening: An Update for All Canadian Providers of Maternity and
Reproductive Healthcare in the Era of Direct-to-Consumer Testing” in 2016. Their
recommendations addressing thalassemias/hemoglobinopathies are listed below:
•

"Carrier screening for hemoglobinopathies should be offered to women/families from
ethnic backgrounds with a reported increased carrier frequency, when red blood cell
indices reveal a mean cellular volume < 80 fl, or electrophoresis reveals an abnormal
hemoglobin type. However, the use of ethnicity alone in the carrier risk identification
process may create screening inconsistency and missed opportunity for carrier
identification, with both obstetrical and fetal implications. High clinical suspicion is
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•

•
•

required as well. Screening should be done in the pre-conception period or as early into the
pregnancy as possible. (II-2A) (GRADE moderate/moderate)”
“Carrier screening for thalassemia/hemoglobinopathies should be offered by the most
responsible health care provider or reproductive genetic provider and include: complete
blood count, hemoglobin (Hb) electrophoresis (HE) or Hb high performance liquid
chromatography (HHPLC), quantification of Hb alpha 2 and fetal Hb, and serum ferritin/H
bodies (blood smear stain using brilliant cresyl blue) if microcytosis (mean cellular volume
< 80 fl) and/or hypochromia (mean cellular Hb < 27 pg) in the presence of a normal HE or
HHPLC assessment. (II-2A) (GRADE moderate/moderate)”
“If the female thalassemia screening results are abnormal, a hemoglobinopathy screening
protocol should be undertaken for the male partner. (III-A) (GRADE low/moderate)”
“If both reproductive partners are found to be carriers of thalassemia or a combination of
thalassemia and hemoglobin variant, they should be referred for formal genetic counselling
(reproductive risks, recommended prenatal testing, and diagnostic management). (II -3A)
(GRADE moderate/moderate)” (Wilson et al., 2016)

The Thalassemia Longitudinal Cohort (Tubman et al., 2015)
The report on the Thalassemia Longitudinal Cohort (Tubman et al., 2015) recommends: “Obtaining
genotyping to confirm the diagnosis and HLA typing for transplant evaluation for all patients who
require chronic transfusion is strongly recommended. For pediatric patients, annual comprehensive
follow up should include assessment of the availability of a related donor as well as a
recommendation to bank cord blood and obtain HLA typing on all subsequently born full siblings.”
American College of Obstetrics and Gynecology (ACOG) (ACOG, 2007, 2018a, 2018b)
The ACOG Committee Opinion #691 states that: “Couples at risk of having a child with a
hemoglobinopathy may benefit from genetic counseling to review their risk, the natural history of
these disorders, prospects for treatment and cure, availability of prenatal genetic testing, and
reproductive options. Prenatal diagnostic testing for the mutation responsible for sickle cell disease
is widely available. Testing for α-thalassemia and β-thalassemia is possible if the mutations and
deletions have been previously identified in both parents. These DNA -based tests can be performed
using chorionic villi obtained by chorionic villus sampling or using cultured amniotic fluid cells
obtained by amniocentesis. For some couples, preimplantation genetic diagnosis in combination
with in vitro fertilization may be a desirable alternative to avoid termination of an affected
pregnancy. Preimplantation genetic diagnosis has been successfully performed for sickle cell
disease and most types of β-thalassemia (ACOG, 2018).
In 2018, ACOG reaffirmed its practice bulletin regarding hemoglobinopathies in pregnancy
(originally published in 2007) (ACOG, 2018b). The following recommendations are considered
“Level A” and based on “good and consistent scientific evidence.”
•
•

“Individuals of African, Southeast Asian, and Mediterranean descent are at increased risk
for being carriers of hemoglobinopathies and should be offered carrier screening and, if
both parents are determined to be carriers, genetic counseling.”
“Couples at risk for having a child with sickle cell anemia or thalassemia should be offered
genetic counseling to review prenatal testing and reproduction options. Prenatal diagnosis
of hemoglobinopathies is best accomplished by DNA analysis of cultured amniocytes or
chorionic villi.”

ACOG also writes that “if the MCV [mean corpuscular volume] is below normal, iron deficiency
anemia has been excluded, and the hemoglobin electrophoresis is not consistent with β -thalassemia
trait (ie, there is no elevation of Hb A 2 or Hb F), then DNA-based testing should be used to detect
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α-globin gene deletions characteristic of α-thalassemia.” ACOG remarks that neither hemoglobin
electrophoresis nor solubility testing can identify individuals with the α -thalassemia trait, only
molecular genetic testing can (ACOG, 2007).
The Association of Public Health Laboratories (APHL) (APHL, 2015)
Molecular testing (AHPL, 2015) can be added to resolve cases when the newborn has been
transfused with packed red blood cells. Since the newborn’s phenotype is masked by the donor,
DNA testing can be used to identify any abnormal hemoglobins.
National Health Service (NHS, 2017) (NHS, 2017)
NHS states that first, the mean cell hemoglobin (MCH) must be measured in a screening for
thalassemia. The NHS presents this decision tree of when to test for thalassemia:
“1. Is the MCH <25pg?
2. Is the woman’s family origin identified as high risk from the Family Origin Questionnaire: Ch ina
(including Hong Kong), Southeast Asia (especially Thailand, Taiwan, Cambodia, Laos, Vietnam,
Burma, Malaysia, Singapore, Indonesia or Philippines), Cyprus, Greece, Sardinia, Turkey, or
unknown? If the answer to both questions is yes, testing of the baby’s biological father must be
offered if he is also from a high-risk area or unknown.
If the baby’s biological father is suspected of having a0 thalassaemia, the samples on both
biological parents must be sent for DNA analysis for a0 thalassaemia mutations.
If one biological parent is a suspected carrier of a0 thalassaemia and the other is a carrier of a
thalassaemia and is also from one of the high-risk groups for a0 thalassaemia with an MCH < 25pg,
both biological parents should be screened for a0 thalassaemia by DNA analysis.”
The NHS states that 99% of a0 thalassemia cases have an MCH of < 25 pg. However, the NHS
acknowledges that this algorithm may miss some beta-thalassemia carriers (NHS, 2017).
Public Health England (PHE) (PHE, 2019)
The PHE highlights the importance of antenatal screening. If the baby’s mother is identified as a
carrier, the biological father should also be tested. Both prenatal diagnosis and genetic counselling
are recommended by the PHE (PHE, 2019).
British Society for Haematology (BSH) (Ryan et al., 2010)
The BSH provides the following recommendations:
•
•

“Antenatal screening/testing of pregnant women should be carried out according to the
guidelines of the NHS Sickle Cell and Thalassaemia Screening programme.
Laboratories performing antenatal screening should utilize methods capable of
detecting significant variants and be capable of quantitating haemoglobins A 2 and F at
the cut‐off points required by the national antenatal screening program (Ryan et al.,
2010).”

Genetic counseling is also permitted for prospective parents.

Applicable Federal Regulations
A search on the FDA website of “thalassemia” on May 17, 2020, did not yield any genetic resting
results. Additionally, many labs have developed specific tests that they must validate and perform
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in house. These laboratory-developed tests (LDTs) are regulated by the Centers for Medicare and
Medicaid (CMS) as high-complexity tests under the Clinical Laboratory Improvement Amendments
of 1988 (CLIA ’88). As an LDT, the U. S. Food and Drug Administration has not approved or
cleared this test; however, FDA clearance or approval is not currently required for clinical use .

Billing/Coding/Physician Documentation Information
This policy may apply to the following codes. Inclusion of a code in this section does not guarantee that it
will be reimbursed. For further information on reimbursement guidelines, please see Administrative
Policies on the Blue Cross Blue Shield of North Carolina web site at www.bcbsnc.com. They are listed in
the Category Search on the Medical Policy search page.
Applicable service codes: 81257, 81258, 81259, 81269, 81361, 81363, 81364, 96040, S3845, S3846,
S0265
BCBSNC may request medical records for determination of medical necessity. When medical records are requested, letters of
support and/or explanation are often useful, but are not sufficient documentation unless all specific information needed to
make a medical necessity determination is included.

Scientific Background and Reference Sources
For policy titled: Genetic Testing for Alpha Thalassemia:
ACOG. (2018). ACOG Commitee Opinion 691; Carrier Screening for Genetic Conditions - ACOG.
(1074-861X). https://www.acog.org/Clinical-Guidance-and-Publications/CommitteeOpinions/Committee-on-Genetics/Carrier-Screening-for-Genetic-Conditions
AHPL. (2015). Hemoglobinopathies: Current Practices for Screening, Confirmation and Follow -up.
Association of Public Health Laboratories Retrieved from Retrieved from
https://www.cdc.gov/ncbddd/sicklecell/documents/nbs_hemoglobinopathytesting_122015.pdf
Benz, E. (2017a). Clinical manifestations and diagnosis of the thalassemias. In S. Schrier (Ed.),
UpToDate. Waltham. MA. Retrieved from https://www.uptodate.com/contents/clinicalmanifestations-and-diagnosis-of-thethalassemias?source=search_result&search=alpha%20thalassemia&selectedTitle=1~47#H29 .
Benz, E. (2017b). Molecular pathology of the thalassemic syndromes - UpToDate. In S. Schrier
(Ed.), UpToDate. Waltham. MA. Retrieved from
https://www.uptodate.com/contents/molecular-pathology-of-the-thalassemicsyndromes?source=search_result&search=alpha%20thalassemia&selectedTitle=4~47.
Fogel, B. N., Nguyen, H. L. T., Smink, G., & Sekhar, D. L. (2018). Variability in State -Based
Recommendations for Management of Alpha Thalassemia Trait and Silent Carrier Detected
on the Newborn Screen. J Pediatr, 195, 283-287. doi:10.1016/j.jpeds.2017.11.048
Galanello, R., & Cao, A. (2011). Gene test review. Alpha-thalassemia. Genet Med, 13(2), 83-88.
doi:10.1097/GIM.0b013e3181fcb468
He, S., Li, J., Li, D. M., Yi, S., Lu, X., Luo, Y., . . . Qiu, X. (2018). Molecular characterization of
alpha- and beta-thalassemia in the Yulin region of Southern China. Gene, 655, 61-64.
doi:10.1016/j.gene.2018.02.058
Kulozik, A. E., Thein, S. L., Wainscoat, J. S., Gale, R., Kay, L. A., Wood, J. K., . . . Huehns, E. R.
(1987). Thalassaemia intermedia: interaction of the triple alpha-globin gene arrangement and
heterozygous beta-thalassaemia. Br J Haematol, 66(1), 109-112.
Landaw, S. (2017). Lab findings thalassemias. In UpToDate. Waltham. MA. Retrieved from
https://www.uptodate.com/contents/image?imageKey=HEME%2F50393&topicKey=HEME
%2F7116&rank=1~47&source=see_link&search=alpha%20thalassemia.
Page 7 of 10
An Independent Licensee of the Blue Cross and Blue Shield Association

Genetic Testing for Alpha- and Beta- Thalassemia AHS – M2131
Langlois, S., Ford, J. C., Chitayat, D., Desilets, V. A., Farrell, S. A., Geraghty, M., . . . Wyatt, P.
(2008). Carrier screening for thalassemia and hemoglobinopathies in Canada. J Obstet
Gynaecol Can, 30(10), 950-971. Retrieved from
https://www.ncbi.nlm.nih.gov/pubmed/19038079.
Martin, A., & Thompson, A. A. (2013). Thalassemias. Pediatr Clin North Am, 60(6), 1383-1391.
Retrieved from http://dx.doi.org/10.1016/j.pcl.2013.08.008.doi:10.1016/j.pcl.2013.08.008
Origa, R., & Moi, P. (2016). Alpha-Thalassemia. GeneReviews.
doi:https://www.ncbi.nlm.nih.gov/books/NBK1435/
Schrier, S. (2017). Pathophysiology of alpha thalassemia - UpToDate. In J. Tirnauer (Ed.),
UpToDate. Waltham. MA. Retrieved from
https://www.uptodate.com/contents/pathophysiology-of-alpha-thalassemia?source=see_link.
Steinberg, M. H. (1999). Management of sickle cell disease. N Engl J Med, 340(13), 1021-1030.
Retrieved from http://www.md.rcm.upr.edu/medschool/anesthesiology/residency/24Suggested%20Readings/GA%20READINGS/General%20Operating%20Rooms/Steinberg,%
202004%20Sickle%20Cell.pdf.doi:10.1056/nejm199904013401307
Tubman, V. N., Fung, E. B., Vogiatzi, M., Thompson, A. A., Rogers, Z. R., Neufeld, E. J., &
Kwiatkowski, J. L. (2015). Guidelines for the Standard Monitoring of Patients with
Thalassemia: Report of the Thalassemia Longitudinal Cohort. J Pediatr Hematol Oncol,
37(3), e162-169. Retrieved from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4511957/.
doi:10.1097/mph.0000000000000307
Specialty Matched Consultant Advisory Panel review 7/2019
Medical Director review 7/2019
For policy titled: Genetic Testing for Alpha- and Beta- Thalassemia:
ACOG. (2007). ACOG Practice Bulletin No. 78: hemoglobinopathies in pregnancy. Obstet Gynecol,
109(1), 229-237. doi:10.1097/00006250-200701000-00055
ACOG. (2018a). ACOG Commitee Opinion 691; Carrier Screening for Genetic Conditions - ACOG.
Retrieved from https://www.acog.org/Clinical-Guidance-and-Publications/CommitteeOpinions/Committee-on-Genetics/Carrier-Screening-for-Genetic-Conditions. (1074-861X).
https://www.acog.org/Clinical-Guidance-and-Publications/Committee-Opinions/Committeeon-Genetics/Carrier-Screening-for-Genetic-Conditions
ACOG. (2018b). ACOG Publications. Obstetrics & Gynecology, 131(1). Retrieved from
https://journals.lww.com/greenjournal/Fulltext/2018/01000/ACOG_Publications.31.aspx
APHL. (2015). Hemoglobinopathies: Current Practices for Screening, Confirmation and Follow-up.
Association of Public Health Laboratories Retrieved from
https://www.cdc.gov/ncbddd/sicklecell/documents/nbs_h emoglobinopathytesting_122015.pdf
Benz, E. (2018a). Classical thalassemia syndromes (genotypes and laboratory findings). In
UpToDate. Waltham. MA.
Benz, E. (2018b). Clinical manifestations and diagnosis of the thalassemias. In S. Schrier (Ed.),
UpToDate. Retrieved from https://www.uptodate.com/contents/clinical-manifestations-anddiagnosis-of-thethalassemias?search=alpha%20thalassemia&source=search_result&selectedTitle=1~97&usa
ge_type=default&display_rank=1#H2871792528
Benz, E. (2018c). Molecular pathology of the thalassemic syndromes - UpToDate. In S. Schrier
(Ed.), UpToDate. Retrieved from https://www.uptodate.com/contents/molecular-pathologyof-the-thalassemicsyndromes?source=search_result&search=alpha%20thalassemia&selectedTitle=4~47
Benz, E. (2018d). Pathophysiology of beta thalassemia. In J. Tirnauer (Ed.), UpToDate. Retrieved
from https://www.uptodate.com/contents/pathophysiology-of-betathalassemia?topicRef=7103&source=see_link
Benz, E. (2019). Pathophysiology of alpha thalassemia - UpToDate. In J. Tirnauer (Ed.), UpToDate.
Retrieved from https://www.uptodate.com/contents/pathophysiology-of-alphathalassemia?source=see_link
Page 8 of 10
An Independent Licensee of the Blue Cross and Blue Shield Association

Genetic Testing for Alpha- and Beta- Thalassemia AHS – M2131
Benz, E. (2020). Clinical manifestations and diagnosis of the thalassemias. In S. Schrier (Ed.),
UpToDate. Retrieved from https://www.uptodate.com/contents/clinical-manifestations-anddiagnosis-of-thethalassemias?search=alpha%20thalassemia&source=search_result&selectedTitle=1~97&usa
ge_type=default&display_rank=1#H2871792528
FDA. (2020). Devices@FDA. Retrieved from
https://www.accessdata.fda.gov/scripts/cdrh/devicesatfda/index.cfm
He, J., Song, W., Yang, J., Lu, S., Yuan, Y., Guo, J., . . . Zhu, B. (2017). Next -generation
sequencing improves thalassemia carrier screening among premarital adults in a high
prevalence population: the Dai nationality, China. Genet Med, 19(9), 1022-1031.
doi:10.1038/gim.2016.218
He, S., Li, J., Li, D. M., Yi, S., Lu, X., Luo, Y., . . . Qiu, X. (2018). Molecular characterization of
alpha- and beta-thalassemia in the Yulin region of Southern China. Gene, 655, 61-64.
doi:10.1016/j.gene.2018.02.058
Martin, A., & Thompson, A. A. (2013). Thalassemias. Pediatr Clin North Am, 60(6), 1383-1391.
doi:10.1016/j.pcl.2013.08.008
NHS. (2017). NHS Sickle Cell and Thalassaemia Screening Programme. Retrieved from
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_dat
a/file/656094/Antenatal_Laboratory_Handbook.pdf
Nosheen, A., Ahmad, H., Qayum, I., Siddiqui, N., Abbasi, F. M., & Iqbal, M. S. (2015). Premarital
genetic screening for beta thalassemia carrier status of indexed families usi ng HbA2
electrophoresis. J Pak Med Assoc, 65(10), 1047-1049.
PHE. (2019). Sickle cell and thalassaemia screening: commission and provide. Retrieved from
https://www.gov.uk/government/collections/sickle-cell-and-thalassaemia-screeningcommission-and-provide
Ryan, K., Bain, B. J., Worthington, D., James, J., Plews, D., Mason, A., . . . Streetly, A. (2010).
Significant haemoglobinopathies: guidelines for screening and diagnosis. Br J Haematol,
149(1), 35-49. doi:10.1111/j.1365-2141.2009.08054.x
Satirapod, C., Sukprasert, M., Panthan, B., Charoenyingwattana, A., Chitayanan, P., Chantratita, W.,
. . . Hongeng, S. (2019). Clinical utility of combined preimplantation genetic testing methods
in couples at risk of passing on beta thalassemia/hemoglobin E disease: A retrospective
review from a single center. PLoS One, 14(11), e0225457.
doi:10.1371/journal.pone.0225457
Shook, L. M., Haygood, D., & Quinn, C. T. (2020). Clinical Utility of Confirmatory Genetic Testing
to Differentiate Sickle Cell Trait from Sickle-beta(+)-Thalassemia by Newborn Screening.
Int J Neonatal Screen, 6(1). doi:10.3390/ijns6010007
Steinberg, M. H. (1999). Management of sickle cell disease. N Engl J Med, 340(13), 1021-1030.
doi:10.1056/nejm199904013401307
Steinberg, M. H. (2018). Structure and function of normal hemoglobins. Retrieved from
https://www.uptodate.com/contents/structure-and-function-of-normalhemoglobins?sectionName=HEMOGLOBIN%20A2&search=alpha%20thalassem ia&topicRe
f=7116&anchor=H1062835623&source=see_link#H1062835623
Tubman, V. N., Fung, E. B., Vogiatzi, M., Thompson, A. A., Rogers, Z. R., Neufeld, E. J., &
Kwiatkowski, J. L. (2015). Guidelines for the Standard Monitoring of Patients with
Thalassemia: Report of the Thalassemia Longitudinal Cohort. J Pediatr Hematol Oncol,
37(3), e162-169. doi:10.1097/mph.0000000000000307
Wilson, R. D., De Bie, I., Armour, C. M., Brown, R. N., Campagnolo, C., Carroll, J. C., . . .
Zwingerman, R. (2016). Joint SOGC–CCMG Opinion for Reproductive Genetic Carrier
Screening: An Update for All Canadian Providers of Maternity and Reproductive Heal thcare
in the Era of Direct-to-Consumer Testing. Journal of Obstetrics and Gynaecology Canada,
38(8), 742-762.e743. doi:https://doi.org/10.1016/j.jogc.2016.06.008
Yates, A. (2019). Prenatal screening and testing for hemoglobinopathy. Retrieved from
https://www.uptodate.com/contents/prenatal-screening-and-testing-forhemoglobinopathy?search=alpha%20thalassemia&topicRef=7116&source=see_link#H10
Specialty Matched Consultant Advisory Panel review 7/2020
Page 9 of 10
An Independent Licensee of the Blue Cross and Blue Shield Association

Genetic Testing for Alpha- and Beta- Thalassemia AHS – M2131
Medical Director review 7/2020

Policy Implementation/Update Information
For policy titled: Genetic Testing for Alpha Thalassemia
1/1/2019 BCBSNC will provide coverage for genetic testing for alpha thalassemia when it is determined
to be medically necessary because the criteria and guidelines are met. Medical Director review
1/1/2019. (jd)
8/13/2019 Specialty Matched Consultant Advisory Panel review 7/2019. Medical Director review 7/2019.
(jd)
For policy titled: Genetic Testing for Alpha- and Beta- Thalassemia:
9/10/2019 Reviewed by Avalon 2 nd Quarter 2019 CAB with title change. Added characteristics of
beta-thalassemia and Related Policies to the Description section. Indications for beta thalassemia added to the policy statement along with both the When Covered and When
Not Covered sections. Policy guidelines updated. Added the following codes to the
Billing/Coding section: S3845, S3846, and removed code table. References updated.
Medical Director review 8/2019. (jd)
10/29/19

Wording in the Policy, When Covered, and/or Not Covered section(s) changed from Medical
Necessity to Reimbursement language, where needed. (hb)

7/28/20

Reviewed by Avalon 2nd Quarter 2020 CAB. Added item 1 reimbursement language for
genetic counseling and revised item 3 from medically necessary to reimbursement language
under the When Covered section. Policy guidelines and references updated. Added the
following codes to the Billing/Coding section: 81361, 81362, 81363, 81364, 96040, S0265.
Specialty Matched Consultant Advisory Panel review 7/2020. Medical Director review
7/2020. (jd)

Medical policy is not an authorization, certification, explanation of benefits or a contract. Benefits and eligibility are
determined before medical guidelines and payment guidelines are applied. Benefits are determined by the group contract and
subscriber certificate that is in effect at the time services are rendered. This document is solely provided for informational
purposes only and is based on research of current medical literature and review of common medical practices in the treatment
and diagnosis of disease. Medical practices and knowledge are constantly changing and BCBSNC reserves the right to review
and revise its medical policies periodically.
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