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Prepregnancy genetic carrier screening

The National Association of Nurse Practitioners in Women’s Health (NPWH)
advocates for equita-ble access to informed, voluntary prepregnancy genetic
carrier screening for individuals/couples who desire information about
potential genetic reproductive risks.

The goal of prepregnancy genetic carrier screening any genetic condition carrier status is identified in one
is to provide individuals/couples with information to or both individuals of a reproductive couple so that
assist them in understanding their reproductive risk all reproductive options can be discussed. Individuals
for disease, family planning, considering reproductive must always have the autonomy to decline any or all
options that align with their personal values and screening, counseling, or follow-up testing.

circumstances, and optimizing the opportunity to
achieve a healthy pregnancy.’? Individuals/couples
who are planning a pregnancy should be offered
screening for the same genetic conditions as pregnant
individuals/couples.® To ensure informed choice
regarding whether to pursue prepregnancy genetic
carrier screening, healthcare providers (HCPs) must
be knowledgeable, prepared, and willing to provide
explanations of screening options including benefits

NPWH supports ongoing research to advance
knowledge in the area of genetic carrier screening.
Research is also needed to increase understanding
of what patients want and need to make informed
decisions regarding screening and their level of
satisfaction with all aspects of the screening and
follow-up process.

and limitations within the context of the individual/ BACKGROUND

couple’s personal and family health history and Carrier screening is a term used to describe genetic
specific needs and values. Nurse practitioners (NPs) testing to determine if an individual who does not
who provide care for individuals/couples who may have an overt phenotype for a genetic disorder has
be considering pregnancy have an important role in a mutation or abnormal allele within a gene that
discussing prepregnancy carrier screening with them is associated with a particular genetic disorder.!

so that these individuals/couples can make informed Autosomal recessive diseases are genetic disorders
decisions. that arise when both parents in a couple are carriers
Policies should be in place in clinical settings as of the same recessive trait. When both individuals
well as at local, state, and federal levels to protect are carriers, the couple has a 1-in-4 risk of an affected
the confidentiality of individuals and prevent child and a 1-in-2 risk of a child being a carrier with
discrimination regarding health, life, long-term care, each pregnancy. Because carriers of recessive

and disability insurance based on screening test disorder traits are usually unaffected, children with
results. Genetic counseling should be available when recessive diseases are often born into families with no
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known history of the disease.* Prepregnancy carrier
screening allows individuals/couples to be informed
about such reproductive risks. Professional guidelines
recommend offering carrier screening for conditions
that significantly affect quality of life as a result of
cognitive or physical disability or need for lifelong
medical therapies and in which the disability begins
early in life.?

Carrier screening can be performed for one specific
condition or for multiple disorders.! Screening may

be targeted, panethnic, or expanded. Targeted
screening is often referred to as ethnic-specific
screening and has long been the traditional approach.
In this approach, screening decisions are based on
disorders more frequently found in a specific ethnic or
geographic population (eg, cystic fibrosis and Tay-
Sachs disease in the Ashkenazi Jewish population,
sickle-cell disease in African Americans). In addition,
targeted screening may be based on the personal or
family history behind a known or suspected autosomal
or sex-linked recessive disorder.

Panethnic screening, also referred to as non-directive
screening, is an approach in which all individuals are
offered testing for a specific set of disorders without
regard to ethnicity or known familial risks. Rationales
for the move to panethnic screening in the United
States and other countries include the recognition of
an increasing population of multiethnic individuals
and that genetic conditions do not occur solely in
specific ethnic groups.'>® The American College of

Obstetricians and Gynecologists (ACOG) and the
American College of Medical Genetics and Genomics
(ACMG) currently recommend panethnic screening

be offered to all pregnant individuals and those
considering pregnancy.®’” Box 1 lists ACOG and ACMG
screening recommendations for specific conditions.®®
Box 2 provides links to more information from the
National Institutes of Health Genetics Home Reference
website about these conditions.®

Expanded carrier screening refers to testing for
several disorders at one time using a single sample.
Expanded carrier screening panels are available that
use next-generation sequencing methods with quick
turnaround time and potentially lower costs.?” An
advantage to the use of expanded carrier screening
panels is the ability to identify individuals/couples

at risk for carrying an affected child who could
potentially be missed with current guideline-based
targeted or panethnic screening.’" Expanded carrier
screening panels in fact can provide individuals/
couples with more information in making reproductive
decisions. Of note, however, is the significant
variability in the nature of conditions included and
assay technologies used in these panels.’®”? Expanded
carrier screening panels may include as few as 5 to 10
conditions or more than 100 disorders, including but
not limited to autosomal recessive conditions.'®

ACMG, ACOG, National Society of Genetic Counselors,
Perinatal Quality Foundation, and Society for
Maternal-Fetal Medicine published a joint statement

BOX 1. ACOG AND ACMG PREPREGNANCY AND PRENATAL CARRIER SCREENING

RECOMMENDATIONS®-8

CONDITION

SCREENING RECOMMENDATION

Spinal muscular atrophy | Panethnic screening

Cystic fibrosis Panethnic screening

Hemoglobinopathies

Panethnic CBC with RBC indices Hemoglobin electrophoresis if low mean
corpuscular hemoglobin, low mean corpuscular volume, or if of African,
Mediterranean, Middle Eastern, Southeast Asian, or West Indian descent

Fragile X syndrome

years

Family history of fragile X-related disorders Family history of intellectual
disability suggestive of fragile X syndrome

Unexplained ovarian insufficiency or failure Elevated FSH level before age 40

Tay-Sachs disease

Canavan disease, familial descent

dysautonomia

Ashkenazi Jewish descent

Ashkenazi Jewish (Eastern or Central Europe), French-Canadian, or Cajun

ACOG, American College of Obstetricians and Gynecologists; ACMG, American College of Medical Genetics and Genomics;
CBC, complete blood count; FSH, follicle-stimulating hormone; RBC, red blood cell.
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BOX 2. AUTOSOMAL RECESSIVE
INHERITED CONDITIONS?®

* Spinal muscular atrophy ghr.nlm.nih.gov/condition/
spinal-muscular-atrophy

« Cystic fibrosis ghr.nlm.nih.gov/condition/cystic-
fibrosis

» Sickle cell anemia ghr.nlm.nih.gov/condition/sickle-
cell-disease

* Beta thalassemia ghr.nlm.nih.gov/condition/beta-
thalassemia

¢ Fragile X syndrome ghr.nlm.nih.gov/condition
fragile-x-syndrome

» Tay-Sachs disease ghr.nlm.nih.gov/condition/tay-
sachs-disease

» Canavan disease ghr.nlm.nih.gov/condition/
canavan-disease

»  Familial dysautonomia ghr.nlm.nih.gov/condition
familial-dysautonomia

in 2015 regarding points to consider in expanded
carrier screening in reproductive medicine.? ACOG
has recommended consensus-determined criteria for
condition inclusion in an expanded carrier screening
panel. These criteria are carrier frequency of 1in

100 or greater, well-defined phenotype, detrimental
effect on quality of life, causing cognitive or physical
impairment, requiring surgical or medical intervention,
and having an onset early in life. Conditions primarily
associated with an adult onset should not be
included.®

Family history remains a crucial screening tool for
prepregnancy assessment of the risk for inherited
medical conditions and single-gene disorders.®™
Opportunities for this screening include annual
wellness visits as well as prepregnancy planning
visits.”® When possible, the family history should
include not only the patient but also the patient’s
reproductive partner. Risk assessment should
include known or suspected genetic conditions,
ethnic background of family members, any known
consanguinity, adverse pregnancy outcomes,
cognitive or physical impairment of offspring,

and newborn screening test results indicating an
abnormality. Questionnaire and pedigree tools are
available for this screening.”® Family risk assessment
is used to stratify risks for genetic conditions and
to aid in discussion of risks, benefits, and limitations
of genetic carrier screening options. Of note, the
use of expanded carrier screening panels does not
replace the need for assessment of familial risks,
recommended risk-based screening, or mandated
newborn screening.'?°
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HCPs may choose targeted, panethnic, and/or
expanded carrier screening as acceptable strategies
for use in their clinical practice.! Whichever screening
strategy or strategies is chosen, a consistent approach
should be used in discussions with patients.?™ The
HCP should be able to provide clear, objective, and
nondirective counseling so that the patient is well-
informed about the benefits, limitations, and costs of
tests in the context of specific needs and values.®™
Discussion of limitations should include an explanation
that screening will not identify all individuals at risk of
the screened condition and that there is always some
residual risk.»” If a patient requests carrier screening
for a specific condition and such testing is readily
available, the requested test should be offered after
discussion of benefits and limitations regardless of
ethnicity or family history.'®

The patient should be informed of the protections and
limitations of the Genetic Information Discrimination
Act (GINA). GINA makes it illegal for health insurers

to use genetic testing results to make decisions

about coverage, rates, or preexisting conditions and
for employers to discriminate against employees or
applicants based on genetic information. > GINA
protection does not apply to long-term care insurance,
disability insurance, or life insurance.*™

When a patient is screened, results should be
documented in the health record. If screening is
negative for a specific condition or conditions, repeat
testing at any time in the future is generally not
warranted.>® If the patient is found to be a carrier

for a specific condition, the individual’s reproductive
partner should be offered testing for the same
condition.® If the patient and/or partner are carriers
of a specific condition, genetic counseling should be
offered. If a patient or partner is found to be a carrier
for a specific condition, relatives are at risk of carrying
the same mutation. Individuals should be encouraged
to inform relatives of the risk and availability of carrier
screening.®* The HCP should not disclose information
without the permission of the patient.™

Individuals may choose to undergo prepregnancy
genetic carrier screening for a variety of reasons
regarding pregnancy planning.*® They may want
information that helps them make decisions about
the use of advanced reproductive technologies to
decrease the risk of having a child with a specific
disorder or so that they can plan for prenatal
diagnostic testing. They may want to identify risks
to learn more about the disorder, consider lifestyle
changes they want to make if they have an affected
child, and seek pediatric specialty providers and
social support.®' Individuals also may choose not
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to have prepregnancy genetic carrier screening.
They may decide positive results would be too
anxiety producing, that pregnancy decisions would
not change based on results, fear stigmatization

or discrimination based on positive results, or that
they do not want to incur the cost of screening.*'
Regardless of an individual’s decision to undergo
carrier screening or not, the opportunity to make

an informed choice is important.5'® Individuals who
decide not to undergo prepregnancy carrier screening
should be offered carrier screening during pregnancy
with the same option to decline.

RECOMMENDATIONS

NPs who provide healthcare for reproductive-aged
individuals/couples should:

e Engage in learning opportunities to expand their
knowledge about prepregnancy genetic carrier
screening, appropriate prescreening education for
patients, and recommended follow-up when any
genetic condition carrier status is identified in one
or both individuals of a reproductive couple.

. Determine what screening strategy/strategies
(targeted/ethnic, panethnic/nondirective,
expanded) will be used in their healthcare setting.

. Establish policies within the healthcare setting
that protect patient autonomy and confidentiality
regarding carrier screening.

e Use patient education resources that are culturally
and linguistically appropriate.

e Establish resources for genetic counseling for
individuals and couples who are identified as
genetic condition carriers.
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Policies regarding prepregnancy carrier screening
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autonomy and confidentiality, and prevent
discrimination based on testing results.
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