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Foresight® Carrier Screen POSITIVE: HIGH REPRODUCTIVE RISK

CLINICAL NOTES

• None

NEXT STEPS

• Carrier testing should be considered for the diseases specified
above for the patient's partner.

• Genetic counseling is recommended and patients may wish to
discuss any positive results with blood relatives, as there is an
increased chance that they are also carriers.

ABOUT THIS TEST

The Myriad Foresight Carrier Screen utilizes sequencing, maximizing coverage across all DNA regions tested, to help you learn
about your chance to have a child with a genetic disease.

RESULTS SUMMARY

Risk Details JANE MILLER Partner

Panel Information Foresight Carrier Screen
Alpha Thalassemia Panel
(1 condition tested)

N/A

POSITIVE: HIGH REPRODUCTIVE RISK

Alpha Thalassemia, HBA1/HBA2‑related
Reproductive Risk: High Risk for Hemoglobin H Disease
Inheritance: Autosomal Recessive

 INDIVIDUAL AT RISK FOR
DISEASE
2 disease-causing mutations
detected. †

Alpha globin status: ‑‑/aa or
‑a/‑a.

Reproductive risk can be more
accurately assessed after carrier
screening of the partner. Carrier
testing should be considered.
See "Next Steps".

†Likely to have a negative impact on gene function.
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POSITIVE: HIGH REPRODUCTIVE RISK

Alpha Thalassemia, HBA1/HBA2‑related
Genes: HBA1, HBA2 | Inheritance Pattern: Autosomal Recessive

Patient JANE MILLER No partner tested

Result  Individual At Risk for Disease N/A

Variant(s) NM_000517.4(HBA2):c.89T>C(L30P, aka Hb Agrinio)
heterozygote # †

NM_000517.4(HBA2):c.70G>T(E24*) heterozygote # †

N/A

Alpha globin
status

‑‑/aa or ‑a/‑a N/A

Methodology Alpha thalassemia (HBA1/HBA2) sequencing with targeted
copy number analysis (v3.2)

N/A

Interpretation This result is suggestive of hemoglobin H disease. A referral
to a hematologist is recommended. E24* is a pathogenic
non‑deletional alpha thalassemia variant. Hb Agrinio is a
pathogenic non‑deletional alpha thalassemia variant. We are
unable to determine if these variants are on the same or
different chromosomes. Based on this result, the patient's
alpha globin status is ‑‑/aa (alpha0 carrier) or ‑a/‑a (alpha+
carrier), where "‑" indicates a deleted or nonfunctional alpha
globin gene.

N/A

Detection rate >99% N/A

Exons tested NM_000517:1-3; NM_000558:1-3. ## N/A

†Likely to have a negative impact on gene function.

# For non-deletional alterations, this assay does not differentiate between HBA1 and HBA2. If follow up testing is indicated, please be aware that the reported alteration(s) could reside in either HBA1 or

HBA2. The following nomenclature represents the identity of the reported alteration(s) in either HBA1 or HBA2:

NM_000517.4(HBA2):c.70G>T(E24*) or NM_000558.4(HBA1):c.70G>T(E24*)

NM_000517.4(HBA2):c.89T>C(L30P, aka Hb Agrinio) or NM_000558.4(HBA1):c.89T>C(L30P, aka Hb Agrinio)

## In addition to the exons sequenced, the following targeted variants were also tested: -(alpha)20.5, --BRIT, --MEDI, --MEDII, --SEA, --THAI/--FIL, -alpha3.7, -alpha4.2, HBA1+HBA2 deletion, Hb

Constant Spring, Poly(A) AATAAA>AATA--, Poly(A) AATAAA>AATAAG, Poly(A) AATAAA>AATGAA, anti3.7, anti4.2, del HS-40.

REPRODUCTIVE RISK SUMMARY
There is a high reproductive risk for hemoglobin H disease. Genetic counseling is recommended to review this risk in further
detail.

What is Alpha Thalassemia, HBA1/HBA2-related?
Alpha thalassemia is an inherited blood disorder that affects hemoglobin. Hemoglobin is a protein found in red blood cells (RBCs) that
makes it possible for RBCs to bind and carry oxygen throughout the body. Hemoglobin is made up of two different protein chains,
which are referred to as alpha and beta chains or as alpha and beta globin. Alpha thalassemia is caused by harmful genetic changes
(mutations) in the HBA1andHBA2genes. These genes work together to make the alpha globin protein.
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Most individuals inherit two normal copies of theHBA1 gene (one from each parent) and two normal copies of theHBA2gene. This
means that each individual has four gene copies that make up the alpha chain of their hemoglobin (twoHBA1and twoHBA2).
Individuals can inherit a mutation in one, two, three, or all four gene copies. There are also different types of mutations within
the HBA1andHBA2 genes. Larger mutations that remove most or all of a gene are called “deletional,” while smaller mutations are
called “non-deletional.”

The symptoms associated with alpha thalassemia can range from mild anemia to fetal death. The symptoms depend on how many and
what types of mutations an individual inherits. Typically, individuals with mutations in more of their alpha globin genes have more
severe symptoms. Additionally, non-deletional mutations generally cause more severe symptoms than deletional mutations.
Individuals can inherit a combination of deletional and non-deletional mutations.

The different forms of alpha thalassemia are described below. Because there are several forms of alpha thalassemia and the risk for
disease depends on a variety of factors, individuals with mutations in HBA1and HBA2 are recommended to consult with a genetics
professional to determine both their personal risk for disease and their reproductive risk.

SILENT CARRIER
Silent carriers of alpha thalassemia have a mutation in just one of the four alpha globin genes. Individuals with this finding are known
as silent carriers because they typically do not have any disease symptoms or visible abnormalities in their RBCs.

ALPHA THALASSEMIA-TRAIT (CARRIER)
Carriers of alpha thalassemia have a mutation in two of the four alpha globin genes. Individuals with this finding generally have RBCs
that are pale and small when visualized (mild anemia). Individuals with only two functional alpha globin genes normally do not require
treatment, as they generally do not exhibit symptoms of disease. However, there are reports of individuals with two non-deletional
mutations in HBA1and/orHBA2who have a diagnosis of hemoglobin H (HbH) disease (see below). One example of this is when
individuals have two copies of the hemoglobin Constant Spring variant, which is common in the Southeast Asian population.

HEMOGLOBIN H DISEASE
HbH disease is typically the result of mutations in three of the four alpha globin genes. This form is highly variable, and symptoms
depend on the type of mutations present in an individual. Some individuals with HbH do not have any symptoms, while some may
have mild to moderate anemia. Other symptoms of HbH can include fatigue, anemia, yellowing of the skin or eyes (jaundice),
enlargement of the spleen, and other more rare or minor complications.

HEMOGLOBIN BART SYNDROME
Hemoglobin Bart (Hb Bart) syndrome is typically the result of mutations in all four of the alpha globin genes. Hb Bart is generally
associated with fetal death due to the buildup of excess fluid in the body and tissues (hydrops fetalis). Signs and symptoms in the
newborn period can include severe anemia, enlargement of the liver and spleen, and birth defects of the heart, urinary system, and
genitals. Most babies with this condition are stillborn or die soon after birth. When fetal blood transfusions are successful, survival is
possible; however, there is high risk for intellectual and physical disability in these survivors.

How common is Alpha Thalassemia, HBA1/HBA2-related?
The incidence of alpha thalassemia in the population is approximately 1 in 10,000 births. However, the incidence of Hb Bart and HbH
is much higher among individuals of Southeast Asian, Mediterranean, and Middle Eastern descent. Southeast Asia has the highest
documented incidence, with estimates around 1 in 400 affected births.
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How is Alpha Thalassemia, HBA1/HBA2-related treated?
Treatment for HbH disease varies based on the severity of the symptoms. Many individuals will need a blood transfusion during times
of severe illness (crises). This is usually a rare occurrence, and it can be caused by environmental stressors such as fever or exposure to
specific medications. Individuals with more severe symptoms may require regular blood transfusions, folic-acid supplementation,
antibiotics during certain procedures, iron chelation therapy (removal of excess iron from the body), removal of the spleen, and
possibly therapies to increase fetal hemoglobin levels.

Rare cases of survivors with Hb Bart syndrome have been reported when fetal blood transfusions were given, followed by regular
treatments similar to those given to individuals with HbH disease. Treatment or surgical correction of birth defects may also be
possible. There is a high risk for intellectual and physical disability in these survivors. These individuals may be candidates for
hematopoietic stem cell transplantation.

What is the prognosis for an individual with Alpha Thalassemia, HBA1/HBA2-related?
The long-term outcome of HbH ultimately depends on the severity of the disease. Mild disease may be manageable with little effect
on daily life. However, more severe disease will require frequent and regular therapy and may be associated with a shortened lifespan.
When treated, individuals with HbH disease can have a near-normal lifespan.

Hb Bart syndrome is the most severe clinical condition related to alpha thalassemia, and death may occur in utero or in the newborn
period. There may also be maternal complications during pregnancy if the fetus has Hb Bart syndrome. These complications include
high blood pressure with fluid build-up and protein in the urine (preeclampsia); excessive amniotic fluid (polyhydramnios) or reduced
amniotic fluid (oligohydramnios); hemorrhage; and premature delivery. When fetal blood transfusions are successful, survival is
possible; however, there is a high risk for intellectual and physical disability in survivors.
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Methods and Limitations
JANE MILLER [Foresight Carrier Screen]: Alpha thalassemia (HBA1/HBA2) sequencing with targeted copy number analysis (Assay(s): DTS v3.2).

Alpha thalassemia (HBA1/HBA2) sequencing with targeted copy number analysis
High-throughput sequencing and read-depth-based copy number analysis are used to identify sequence variation and functional gene copies within the region of interest

(ROI) of HBA1 and HBA2, which includes the listed exons plus 20 intronic flanking bases. In a minority of cases where genomic features (e.g., long homopolymers)

compromise calling fidelity, the affected intronic bases are not included in the ROI. The ROI is sequenced to a minimum acceptable read depth, and the sequences are

compared to a reference genomic sequence (Genome Reference Consortium Human Build 37 [GRCh37]/hg19). On average, 99% of all bases in the ROI are sequenced at a

read depth that is greater than the minimum read depth. Sequence variants may not be detected in areas of lower sequence coverage. Insertions and deletions may not be

detected as accurately as single-nucleotide variants. For large deletions or duplications in these genes, the precise breakpoints cannot be determined but are instead

estimated from copy number analysis. This assay has been validated to detect up to two additional copies of each alpha globin gene. In rare instances where assay results

suggest greater than two additional copies are present, this will be noted but the specific number of gene copies observed will not be provided.

Extensive sequence homology exists between HBA1 and HBA2. This sequence homology can prevent certain variants from being localized to one gene over the other. In

these instances, variant nomenclature will be provided for both genes. If follow-up testing is indicated for patients with the nomenclature provided for both genes, both

HBA1 and HBA2 should be tested. Some individuals with four functional alpha globin gene copies may be “silent” carriers, with three gene copies resulting from triplication

on one chromosome and a single gene deletion on the other chromosome. This and other similar rare carrier states, where complementary changes exist between the

chromosomes, may not be detected by the assay.

Interpretation of reported variants
Variants are classified according to internally defined criteria, which are compatible with the ACMG Standards and Guidelines for the Interpretation of Sequence Variants

(PMID: 25741868). Variants that are considered disease-causing by Myriad Women’s Health (MWH) are reported. In addition, variants that have not previously been

established as a recognized cause of disease may be identified. In these cases, only variants classified as 'likely' pathogenic are reported. Likely pathogenic variants are

described elsewhere in the report as 'likely to have a negative impact on gene function.' Variant pathogenicity is evaluated and classified by an assessment of the nature of

the variant and reviews of reports of allele frequencies in cases and controls, functional studies, variant annotation and effect prediction, segregation studies, and other

resources, where available. Exon-level duplications in the DMD and CFTR genes are assumed to be in tandem and are classified according to their predicted effect on the

reading frame. Benign variants, variants of uncertain significance, and variants not directly associated with the specified disease phenotype(s) are not reported.

Limitations
The MWH Foresight Carrier Screen is designed to detect and report germline (constitutional) alterations. Mosaic (somatic) variation may not be detected, and if it is

detected, it may not be reported. If more than one variant is detected in a gene, additional studies may be necessary to determine if those variants lie on the same

chromosome or different chromosomes (phase). This test is not designed to detect sex-chromosome copy number variations. If present, sex-chromosome abnormalities may

significantly reduce test sensitivity for X-linked conditions. Variant interpretation and residual and reproductive risk estimations assume a normal karyotype and may be

different for individuals with abnormal karyotypes. The test does not fully address all inherited forms of intellectual disability, birth defects, or heritable diseases.

Furthermore, not all forms of genetic variation are detected by this assay (i.e., duplications [except in specified genes], chromosomal rearrangements, structural

abnormalities, etc.). Additional testing may be appropriate for some individuals. Pseudogenes and other regions of homology may interfere with this analysis. In an unknown

number of cases, other genetic variation may interfere with variant detection. Rare carrier states where complementary changes exist between the chromosomes may not be

detected by the assay. Other possible sources of diagnostic error include sample mix-up, trace contamination, bone marrow transplantation, blood transfusions, and

technical or analytical errors.

Detection rates are determined using published scientific literature and/or reputable databases, when available, to estimate the fraction of disease alleles, weighted by

frequency, that the methodology is predicted to be able or unable to detect. Detection rates are approximate and only account for analytical sensitivity. Certain variants that

have been previously described in the literature may not be reported, if there is insufficient evidence for pathogenicity. Detection rates do not account for the disease

specific rates of de novo variation.
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Karla R. Bowles, PhD, FACMG, CGMB

Report content approved by Karla R. Bowles, PhD, FACMG, CGMB on Dec 6, 2020

This test was developed, and its performance characteristics determined by, Myriad Women's Health, Inc. It has not been cleared or approved by the US Food and Drug

Administration (FDA). The FDA does not require this test to go through premarket review. This test is used for clinical purposes. It should not be regarded as investigational

or for research. This laboratory is certified under the Clinical Laboratory Improvement Amendments of 1988 (CLIA) as qualified to perform high-complexity clinical testing.

These results are adjunctive to the ordering physician's evaluation. CLIA Number: #05D1102604.

Incidental Findings

Unless otherwise indicated, these results and interpretations are limited to the specific disease panel(s) requested by the ordering healthcare provider. In some cases,

standard data analyses may identify genetic findings beyond the region(s) of interest specified by the test, and such findings may not be reported. These findings may

include genomic abnormalities with major, minor, or no, clinical significance.

If you have questions or would like more information about any of the test methods or limitations, please contact (888) 268-6795.

Resources
GENOME CONNECT | http://www.genomeconnect.org

Patients can share their reports using research registries such as Genome Connect, an online research registry building a genetics and health knowledge base. Genome

Connect provides patients, physicians, and researchers an opportunity to share genetic information to support the study of the impact of genetic variation on health

conditions.

SENIOR LABORATORY DIRECTOR
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Conditions Tested
Alpha Thalassemia, HBA1/HBA2-related - Genes: HBA1, HBA2. Autosomal
Recessive. Alpha thalassemia (HBA1/HBA2) sequencing with targeted copy number
analysis. Exons: NM_000517:1-3; NM_000558:1-3. Variants (16): -(alpha)20.5, --
BRIT, --MEDI, --MEDII, --SEA, --THAI/--FIL, -alpha3.7, -alpha4.2, HBA1+HBA2
deletion, Hb Constant Spring, Poly(A) AATAAA>AATA--, Poly(A) AATAAA>AATAAG,
Poly(A) AATAAA>AATGAA, anti3.7, anti4.2, del HS-40. Detection Rate: Hispanic
>99%.
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Risk Calculations

Below are the risk calculations for all conditions tested. Negative results do not rule out the possibility of being a carrier. Residual risk is an estimate of each patient's post-

test likelihood of being a carrier, while the reproductive risk represents an estimated likelihood that the patients' future children could inherit each disease. These risks are

inherent to all carrier-screening tests, may vary by ethnicity, are predicated on a negative family history, and are present even given a negative test result. Inaccurate

reporting of ethnicity may cause errors in risk calculation. In addition, average carrier rates are estimated using incidence or prevalence data from published scientific

literature and/or reputable databases, where available, and are incorporated into residual risk calculations for each population/ethnicity. When population-specific data is

not available for a condition, average worldwide incidence or prevalence is used. Further, incidence and prevalence data are only collected for the specified phenotypes

(which include primarily the classic or severe forms of disease) and may not include alternate or milder disease manifestations associated with the gene. Actual incidence

rates, prevalence rates, and carrier rates, and therefore actual residual risks, may be higher or lower than the estimates provided. Carrier rates, incidence/prevalence, and/or

residual risks are not provided for some genes with biological or heritable properties that would make these estimates inaccurate. A ‘†’ symbol indicates a positive result.

See the full clinical report for interpretation and details. The reproductive risk presented is based on a hypothetical pairing with a partner of the same ethnic group.

Disease
JANE MILLER
Residual Risk Reproductive Risk

Alpha Thalassemia, HBA1/HBA2-related

NM_000517.4(HBA2):c.89T>C(L30P, aka Hb Agrinio)
heterozygote
NM_000517.4(HBA2):c.70G>T(E24*) heterozygote †

Alpha globin status: --/aa or -a/-a.

High Risk for
Hemoglobin H
Disease

MALE

N/A
FEMALE

JANE MILLER
DOB: 11/11/1977
Ethnicity: Hispanic
Barcode: 55200009331139

RESULTS RECIPIENT

UNIVERSITY MEDICAL CENTER
Attn: Dr. Paul Smith
NPI: 4253506008
Report Date: 02/18/2020

Copyright 2020 Myriad Women's Health, Inc. All rights reserved. 180 Kimball Way, South San Francisco, CA 94080
(888) 268-6795 | http://www.myriadwomenshealth.com

Page 8 of 8


	Foresight® Carrier Screen
	Positive: High Reproductive Risk
	About this Test
	Results Summary
	Positive: High Reproductive Risk

	Alpha Thalassemia, HBA1/HBA2‑related
	Clinical Notes
	Next Steps
	Positive: High Reproductive Risk

	Alpha Thalassemia, HBA1/HBA2‑related
	Reproductive Risk Summary
	What is Alpha Thalassemia, HBA1/HBA2-related?
	Silent carrier
	Alpha Thalassemia-trait (carrier)
	Hemoglobin H disease
	Hemoglobin Bart syndrome

	How common is Alpha Thalassemia, HBA1/HBA2-related?
	How is Alpha Thalassemia, HBA1/HBA2-related treated?
	What is the prognosis for an individual with Alpha Thalassemia, HBA1/HBA2-related?

	Methods and Limitations
	Alpha thalassemia (HBA1/HBA2) sequencing with targeted copy number analysis
	Interpretation of reported variants
	Limitations
	Resources
	Genome Connect

	Senior Laboratory Director

	Conditions Tested
	Risk Calculations

