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Prenatal Screening

Policy Number: AHS — G2035 — Prenatal Screening | Prior Policy Name and Number, as applicable:

Effective Date: 09/01/2022

POLICY DESCRIPTION | RELATED POLICIES | INDICATIONS AND/OR LIMITATIONS OF COVERAGE |
TABLE OF TERMINOLOGY | SCIENTIFIC BACKGROUND | GUIDELINES AND RECOMMENDATIONS |
STATE AND FEDERAL REGULATIONS | APPLICABLE CPT/HCPCS PROCEDURE CODES | EVIDENCE-BASED
SCIENTIFIC REFERENCES | REVISION HISTORY

I. Policy Description

Prenatal screening encompasses any testing done to determine the health status of the pregnant
individual and/or fetus. Prenatal screening can range from screening for infectious diseases and
conditions that may complicate the pregnancy all the way to testing to determine risk of fetal
abnormalities, including genetic and developmental abnormalities. Any individual undergoing screening
tests, especially genetic carrier screenings, must realize the limitations of screening tests and the
difference between screening and diagnostic testing. Screening refers to testing of asymptomatic or
healthy individuals to search for a condition that may affect the pregnancy or individual, whereas
diagnostic testing is used to either confirm or refute true abnormalities in an individual (Grant & Mohide,
1982; Lockwood & Magriples, 2020).

Il. Related Policies

Policy Number Policy Title
AHS-G2009 Preventive Screening in Adults
AHS-G2042 Pediatric Preventive Services
AHS-G2045 Thyroid Disease Testing
AHS-G2055 Prenatal Screening for Fetal Aneuploidy
AHS-G2133 ZIKA Virus Risk Assessment

lll. Indications and/or Limitations of Coverage

Application of coverage criteria is dependent upon an individual’s benefit coverage at the time of the
request. Medical Policy Statements do not ensure an authorization or payment of services. Please refer
to the plan contract (often referred to as the Evidence of Coverage) for the service(s) referenced in the
Medical Policy Statement. If there is a conflict between the Medical Policy Statement and the plan
contract (i.e., Evidence of Coverage), then the plan contract (i.e., Evidence of Coverage) will be the
controlling document used to make the determination.

Application of coverage criteria is dependent upon an individual’s benefit coverage at the time of the
request. If there is a conflict between this Policy and any relevant, applicable government policy [e.g.
National Coverage Determinations (NCDs) for Medicare] for a particular member, then the government
policy will be used to make the determination. For the most up-to-date Medicare policies and coverage,
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please

visit their search website http://www.cms.gov/medicare-coverage-database/overview-and-

quicksearch.aspx?from2=searchl.asp& or the manual website.

Specifications pertaining to Medicare and Medicaid can be found in Section VII of this policy document.

1) The following routine prenatal screening MEETS COVERAGE CRITERIA for all pregnant individuals:

a)
b)
c)
d)
e)
f)
g)
h)

j)

k)

Screening for HIV infection

Screening for Chlamydia trachomatis infection
Screening for Neisseria gonorrhea infection
Screening for hepatitis B

Screening for syphilis

Screening for hepatitis C

Screening for bacteriuria

Screening for fetal aneuploidy in accordance with Avalon Policy AHS-G2055-Prenatal Screening
for Fetal Aneuploidy

Screening for type 2 diabetes at the first prenatal visit

Screening for gestational diabetes during gestational weeks 24 — 28 and at the first prenatal visit
if risk factors are present

Determination of blood type, Rh(D) status, and antibody status during the first prenatal visit, and
repeated Rh (D) antibody testing for all unsensitized Rh (D)-negative individuals at 24 to 28 weeks'
gestation, unless the biological father is known to be Rh (D)-negative

Screening for anemia meets coverage criteria with a CBC or hemoglobin and hematocrit with
mean corpuscular volume

Screening for Group B strep once, recommended during gestational weeks 36 to 37 by American
College of Obstetricians and Gynecologists (ACOG)

Urinalysis and urine culture
Rubella antibody testing
Testing for varicella immunity

Screening for tuberculosis in pregnant individuals deemed to be at high risk for TB (i.e. individuals
with close contact with individuals with active pulmonary / respiratory tuberculosis or highly
contagious active tuberculosis and individuals who are immunocompromised)

2) Third trimester re-screening of Chlamydia trachomatis, Neisseria gonorrhea, syphilis, and/or HIV
infections MEETS COVERAGE CRITERIA for pregnant individuals who meet ANY one of the following
high-risk criteria:

a)

b)

Sexually active young individuals under 25 years

New or multiple sexual partners
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3)

9)

c) Past history of sexually transmitted diseases (Bacterial Vaginosis, Chancroid, Chlamydia,
Gonorrhea, Genital Herpes, Hepatitis B, Hepatitis C, HIV/AIDS, Human Papillomavirus,
Lymphogranuloma Venereum, Syphilis, Trichomoniasis)

d) Current sex workers

e) Pastor current injection drug use

For pregnant individuals and those persons seeking pre-conception care, any of the following testing*

(See Note 1 below) of carrier status MEETS COVERAGE CRITERIA:

a) Carrier screening for Canavan disease, Tay-Sachs’ disease, familial dysautonomia, Gaucher
disease, Fanconi Anemia, Niemann-Pick type A, Bloom syndrome and mucolipidosis IV

b) Carrier screening for Fragile X syndrome

c) Carrier screening for spinal muscular atrophy

d) Carrier screening for hemoglobinopathies and/or thalassemia

e) Next generation sequencing (NGS) panel testing, as long as a single appropriate AMA genetic
sequencing procedure test code is submitted

Carrier screening™ (See Note 1 below) of the biological father MEETS COVERAGE CRITERIA when the
biological mother is known or found to be a carrier of a recessively inherited disorder. Carrier testing
limitations:

a) Repeat carrier screening for the same disorder does not meet coverage criteria

Fetal Fibronectin (FFN) assays MEET COVERAGE CRITERIA for pregnant individuals who meet ALL the
following criteria:

a) Singleton or twin gestations,

b) Intact membranes,

c) Cervical dilation <3 cm, and

d) Patient experiencing symptoms suggestive of preterm labor between 24 and less than 35 weeks'
gestation.

Testing pregnant individuals for thyroid dysfunction is covered in accordance with Avalon Policy AHS-
G2045-Thyroid Disease Testing.

Screening for Zika virus testing is covered in accordance with Avalon Policy AHS-G2133-Zika Virus
Testing.

Fetal RHD genotyping using maternal plasma MEETS COVERAGE CRITERIA in RHD negative pregnant
individuals.

Pre-conception carrier screening in patients with a family history of a known inherited disorder and if
positive, testing of the partner MEETS COVERAGE CRITERIA.

10) Carrier screening more than once per lifetime DOES NOT MEET COVERAGE CRITERIA.
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The following does not meet coverage criteria due to a lack of available published scientific literature
confirming that the test(s) is/are required and beneficial for the diagnosis and treatment of a patient’s
illness.

11) All other applications of the FFN assay DO NOT MEET COVERAGE CRITERIA, including, but not limited
to the following:

a) As part of routine pregnancy monitoring in asymptomatic individuals with singleton gestation and
no risk factors for preterm birth.

b) As part of clinical monitoring of asymptomatic individuals at high risk for preterm birth, including
but not limited to those with multiple gestations, history of preterm birth, uterine malformation,
cervical incompetence, or history of two or more spontaneous second trimester abortions.

c) As part of clinical monitoring in individuals with triplet or higher-order gestations, intact
membranes, cervical dilation <3 cm, and who are experiencing symptoms suggestive of preterm
labor.

d) As a test to identify individuals at term being considered for induction who are likely to deliver
within 24-48 hours and therefore, do not require induction.

12) Serial monitoring of salivary estriol levels as a technique of risk assessment for preterm labor or
delivery DOES NOT MEET COVERAGE CRITERIA.

Note 1: Carrier screening should be performed using the most appropriate carrier test (e.g.
dosage/deletion for SMN1 and NOT full gene sequencing; DMD del/dup testing and NOT full gene
sequencing).

IV. Table of Terminology

Term Definition
ACMG American College of Medical Genetics and Genomics
ACOG American College of Obstetricians and Gynecologists
ADA American Diabetes Association
CAP College of American Pathologists
CDC Centers for Disease Control and Prevention
cfDNA Cell-free DNA
CMA Chromosomal microarray
CNVs Copy number variants
DMD Dystrophin
EIA Enzyme immunoassay
ELISA Enzyme linked immunosorbent assay
FANCC Fanconi anemia complementation group C
FFN Fetal fibronectin
FIA Fluorescence immunoassay
FRAXE Fragile site, folic acid type, rare, Fra(X)(Q28) E
GBS Group B streptococcal disease
GDM Gestational diabetes mellitus
GJB6 Gap junction protein
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HBsAg Hepatitis B surface antigen

HBV Hepatitis B virus

HCV Hepatitis C virus

HDFN Hemolytic Disease of The Fetus and Newborn
HIV Human immunodeficiency virus

HRSA Health Resources & Services Administration
HSV Herpes simplex virus

ISPD International Society for Prenatal Diagnosis
MMS Microdeletion/microduplication syndromes
NGS Next generation sequencing

NIPS-Plus | Expanded non-invasive prenatal screening
NIPT Non-invasive prenatal testing

NT Nuchal translucency

PAH Phenylalanine hydroxylase

PITC Provider-initiated HIV testing and counselling
PPVs Positive predictive values

PQF Perinatal quality foundation

RBC Red blood cells

RCOG Royal College of Obstetricians and Gynaecologists
RHD Rh blood group D antigen

SMA Spinal muscular atrophy

SMFM Society for Maternal Fetal Medicine

SMN1 Survival of Motor Neuron 1

SNP Single nucleotide polymorphism

STI Sexually transmitted infection

TB Tuberculosis

TMRC Transfusion Medicine Resource Committee
VA/DoD Veterans Affairs/Department of Defense
WHO World Health Organization

V. Scientific Background

Prenatal screening is a part of overall prenatal care to promote optimal care of both mother and baby
allows for assessment and monitoring of the fetus for the presence of congenital defects or disease.
Various professional medical organizations provide guidelines for prenatal screening. “Screening is an
offer on the initiative of the health system or society, rather than a medical intervention in answer to a
patient’s complaint or health problem. Screening aims at obtaining population health gains through
early detection that enables prevention or treatment (de Jong et al., 2015).”

Routine prenatal screening may include several laboratory tests, such as hematocrit or hemoglobin
testing to check for anemia and possible thalassemia, pending further diagnostic testing. Blood typing
and antibody screening can be performed to prevent possible alloimmunization or hemolytic diseases
and glucose testing can screen for possible gestational diabetes mellitus. Screening for asymptomatic
bacteriuria and proteinuria is recommended as well as screening for infectious disorders, such as HIV,
syphilis, chlamydia, and gonorrhea (Lockwood & Magriples, 2020).
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Additionally, genetic screening tests, including carrier screening for genetic mutations and fetal testing
for chromosomal aneuploidy, can be a part of prenatal screening. Aneuploidy screening may be
performed on cell-free DNA in maternal circulation or by examining maternal serum levels of specific
biochemical markers for trisomy (Lockwood & Magriples, 2020). These non-invasive prenatal testing
(NIPT) can possibly decrease the number of more invasive procedures and the risks of unwanted side
effects. A chromosomal microarray (CMA) can screen all chromosomes in a single test and “can detect
many very small variants that cannot be detected by traditional karyotyping” (de Jong et al., 2015). In
fact, the American College of Obstetricians and Gynecologists (ACOG) recommends CMA for instances
where the ultrasound of a fetus shows a major structural abnormality (ACOG, 2016a). CMA in this
situation should be performed on DNA from amniotic fluid, chorionic villus cells, or cord blood, however,
rather than on maternal serum cell-free DNA since the process does not include an amplification step
and the maternal DNA signal would be many times higher than the fetal DNA (Miller, 2020).

Several companies, such as LabCorp, have developed panels to test for potential genetic mutations in
pregnant individuals, or in individuals planning to become pregnant. This includes the Inheritest® Carrier
Screening which encompasses six different panels to identify potential genetic mutations. These six
panels include the Inheritest® 500 PLUS Panel (which screens 525 genes for several clinically relevant
genetic disorders), the Inheritest® Comprehensive Panel (which screens for more than 110 disorders),
the Inheritest® Ashkenazi Jewish Panel (which screens for more than 40 Ashkenazi Jewish related
disorders), the Inheritest® Society-Guided Panel (which screens for more than 13 disorders highlighted
in the American College of Medical Genetics and Genomics and the American Congress of Obstetricians
and Gynecologists guidelines), the Inheritest® Core Panel (which screens for cystic fibrosis, fragile X
syndrome, and spinal muscular atrophy), and the Inheritest® CF/SMA (spinal muscular atrophy) Panel
(which screens only for cystic fibrosis and spinal muscular atrophy) (LabCorp, 2020).

Red blood cell antigen discrepancy between a mother and fetus may also occur during pregnancy. This
is known as hemolytic disease of the fetus and newborn (HDFN), and causes maternal antibodies to
destroy the red blood cells of the neonate or fetus (Calhoun, 2020). Alloimmunization is the immune
response which occurs in the mother due to foreign antigens after exposure to genetically foreign cells,
occurring almost exclusively in mothers with type O blood. However, while ABO blood type
incompatibility is identified in almost 15% of pregnancies, HDFN is only identified in approximately 4%
of pregnancies (Calhoun, 2020). Another important inherited antigen sometimes found on the surface
of red blood cells is known as the Rhesus (Rh)D antigen. During pregnancy and delivery, individuals who
are RhD negative may be exposed to RhD positive fetal cells, which can lead to the development of anti-
RhD antibodies. This exposure typically happens during delivery and affects subsequent pregnancies;
infants with RhD incompatibility tend to experience a more severe form of HDFN than those with ABO
incompatibility (Calhoun, 2020). The clinical presentation of HDFN may be mild (such as
hyperbilirubinemia with mild to moderate anemia) to severe and life-threatening anemia (such as
hydrops fetalis) (Calhoun, 2020). Less severely affected infants may develop hyperbilirubinemia within
the first day of life; infants with RhD HDFN may also present with symptomatic anemia requiring a blood
transfusion. In more severe cases, infants with severe life-threatening anemia, such as hydrops fetalis,
may exhibit shock at delivery requiring an emergent blood transfusion (Calhoun, 2020).

The administration of anti-D immune globulin has been able to dramatically reduce, but not eliminate,
the number of RhD alloimmunization cases. “Anti-D immune globulin is manufactured from pooled
plasma selected for high titers of IgG antibodies to D-positive erythrocytes” (Moise, 2020). Before the
development of this anti-D immune globulin, it has been reported that 16% of pregnant RhD-negative
individuals with two deliveries of RhD-positive ABO-compatible infants became alloimmunized.
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However, this rate falls to 1-2% with routine postpartum administration of a single dose of anti-D
immune globulin. An additional administration in the third trimester of pregnancy further reduces the
incidents of alloimmunization to 0.1-0.3% (Moise, 2020).

Fetal RhD genotyping using cell-free fetal DNA from maternal plasma can be performed to identify fetal
blood type most accurately after 11 weeks of gestation. While the United States has not implemented
fetal RhD genotyping for routine prophylaxis and fetal monitoring protocols, several European countries,
such as Denmark, the Netherlands, England, Sweden, France and Finland, do utilize fetal RhD
determination so that the administration of anti-D immune globulin can be avoided when an RhD-
negative fetus is identified (Moise, 2020). Daniels et al. (2007) report that approximately 40% of RhD-
negative pregnant individuals are carrying a RhD-negative fetus; genotypic screening would, therefore,
be very valuable in preventing these individuals from receiving unnecessary anti-D immune globulin.
Kent et al. (2014) suggest that the administration of anti-D immune globulin to the 1/3 of pregnant
individuals who do not require this administration is unethical, and that the availability of RhD
genotyping to all RhD-negative pregnant individuals would assist in more informed choices being made
regarding anti-D immune globulin administration. Finning et al. (2008) agree with the previous
statements, declaring that “high throughput RHD genotyping of fetuses in all RhD negative [individuals]
is feasible and would substantially reduce unnecessary administration of anti-RhD immunoglobulin to
RhD negative pregnant [individuals] with an RhD negative fetus.” (Gajic-Veljanoski et al., 2021)

Analytical Validity

A prospective cohort study by de Haas et al. (2016) completed a nationwide program in the Netherlands
to determine the sensitivity of fetal RhD screening for the safe guidance of targeted anti-immune
globulin prophylaxis. A total of 25,789 RhD-negative pregnant individuals participated in this study. Fetal
testing for the RHD gene was assessed in the 27" week of pregnancy. Fetal RHD test results were
compared to serological cord blood results after birth. “Sensitivity for detection of fetal RHD was 99.94%
(95% confidence interval 99.89% to 99.97%) and specificity was 97.74% (97.43% to 98.02%). Nine false-
negative results for fetal RHD testing were registered (0.03%, 95% confidence interval 0.01% to 0.06%)
(de Haas et al., 2016).” They conclude that fetal RhD testing is a highly reliable testing method.

Manfroi et al. (2018) completed fetal RhD genotyping with real-time polymerase chain reaction (qPCR)
using cell-free fetal DNA extracted from maternal plasma. A commercial multiple-exon assay was used
to determine fetal RHD genotypic accuracy. A total of 367 plasma samples obtained between the 24
and 28™ weeks of pregnancy were used for this study. Neonatal results were available for 284 of the
pregnancies. The sensitivity was reported at 100% and specificity at 97.5%. The diagnostic accuracy was
96.1% with the inclusion of 9/284 inconclusive results (Manfroi et al., 2018). This is therefore an accurate
and reliable tool for targeted prenatal immunoprophylaxis.

Liang et al. (2019) used cell-free plasma DNA to assess the clinical utility of using an expanded
noninvasive prenatal screening (“NIPS-Plus”) to detect aneuploidy and genome-wide
microdeletion/microduplication syndromes (MMS). Of the 94,085 individuals with singleton pregnancies
enrolled in the study, 1128 were suspected of having clinically significant fetal chromosomal
abnormalities. Follow-up testing in the study reported the positive predictive values (PPVs) of 95%, 82%,
46%, 29%, and 47% for T21, T18, T13, rare trisomies, and sex chromosome aneuploidies, respectively.
For known MMS (n=32), PPVs were 93% (DiGeorge), 68% (22911.22 microduplication), 75% (Prader-
Willi/Angelman), and 50% (Cri du Chat). Thus, the researchers conclude that “the data have potential
significance in demonstrating the usefulness of cfDNA profiling” and that “NIPS-Plus can be used as a
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first-tier pregnancy screening method to improve detection rates of clinically significant fetal
chromosome abnormalities” (Liang et al., 2019).

Clinical Utility and Validity

Education and counseling are a key factor in prenatal screening and diagnostic tests. Yesilcinar and
Guvenc (2021) found that a proactive intervention approach decreased anxiety and decisional conflict
in the pregnant individual and increased attitudes towards the tests, having a positive effect on the
pregnant individual’s knowledge level and decision satisfaction. This allowed the individual to make
more informed decisions, such as opting to have screening and diagnostic testing performed. Decreasing
anxiety during pregnancy is beneficial to the fetus and individuals receiving educational intervention
showed decreased anxiety when receiving genetic screening results as compared to individuals not
receiving the same intervention (Yesilcinar & Guvenc, 2021). Migliorini et al. (2020) have also reported
that the use of cell free DNA (cfDNA) screening, combined with a detailed ultrasound examination, as a
first-trimester risk assessment is associated with improved maternal reassurance and satisfaction and
decreased anxiety, as compared to individuals who received standard first-trimester combined
screening with nuchal translucency (NT) and biochemistry (Migliorini et al., 2020).

Biro et al. (2020) report on a noninvasive prenatal testing method for congenital heart disease, utilizing
the measurement of cell-free nucleic acid and protein biomarkers in maternal blood. Congenital heart
disease is considered the most common fetal malformation. While prenatal ultrasonography is currently
used to diagnose congenital heart disease, it is not the most accurate method. After a large review
completed with PubMed and Web of Sciences databases, the authors conclude that most fetal
congenital heart disease related disorders can be diagnosed by noninvasive prenatal testing (NIPT)
techniques. Further, cell-free RNAs and circulating proteins are potential biomarkers for fetal congenital
heart disease and may be able to improve the detection rate in early pregnancies (Biro et al., 2020).

Implementation of prenatal screening tests can positively affect pregnancies and pregnancy outcomes.
The Centers for Disease Control and Prevention (CDC) reports that implementation of the 1996
guidelines concerning Group B Streptococcus (GBS) had a profound effect. Prior to screening and
widespread use of intrapartum antibiotics, invasive neonatal GBS occurred in 2 — 3 cases per 1,000 live
births; however, after prenatal screening implementation, the rate declined to 0.5 cases per 1,000 live
births in 1999 (Schrag et al., 2002). The CDC also reports from a multi-year study that screening for
syphilis in all pregnant individuals at the first prenatal visit (and then rescreening in third trimester for
individuals at risk) is very important in preventing congenital syphilis, which can cause spontaneous
abortion, stillbirth, and early infant death. They show that 88.2% of cases of congenital syphilis was
avoided when proper screening was applied; moreover, 30.9% of the cases of congenital syphilis that
did occur happened when the mother did not receive proper prenatal care (245 days before delivery)
(Slutsker et al., 2018).

A study by Persico et al. (2016) investigated the clinical implication of cfDNA testing in high-risk
pregnancies. In their cohort of 259 singleton pregnancies, cfDNA testing provided results in 249 (96.1%).
Further, cfDNA testing identified 97.2% (35/36) of trisomy 21, 100% (13/13) of trisomy 18, 100% of
trisomy 13 (5/5), and 75% of sex chromosome aneuploidies (3/4). The authors conclude that “a policy
of performing an invasive test in [individuals] with a combined risk of 21 in 10 or NT 24 mm and offering
cfDNA testing to the remaining cases would detect all cases of trisomy 21, 18 or 13, 80% of sex
aneuploidies and 62.5% of other defects and would avoid an invasive procedure in 82.4% of euploid
fetuses” (Persico et al., 2016). These data support the earlier meta-analysis that reported NIPT sensitivity
of trisomy 21, trisomy 18, and trisomy 13 of 99%, 96.8%, and 92.1%, respectively and specificities of
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99.92%, 99.85%, and 99.80%, respectively, for trisomies 21, 18, and 13 (Dondorp et al., 2015; Gil et al.,
2014).

A multi-year study of more than 5000 patients in public hospitals in Spain examined the effect of NIPT
on the number of invasive procedures performed, showing that the introduction of NIPT drastically
reduced the incidences of invasive procedures. The data shows that despite a 60.5% reduction occurred
in invasive procedures, the chromosomopathy detection rate was unaffected; moreover, the ratio of
positive invasive procedures was improved to 50%, indicating that unwarranted invasive procedures had
been avoided (Martinez-Payo et al., 2018). The authors of the study concluded, “NIPT introduction has
caused a significant reduction of 60.5% of IP [invasive procedures] in high chromosomopathy risk
patients after combined screening without modifying detection rate” (Martinez-Payo et al., 2018).

A meta-analysis was completed by Mackie et al. (2017), researching the accuracy of cell-free fetal DNA
NIPT testing in singleton pregnancies. A total of 117 studies were included, analyzing 18 different
conditions. For RHD testing, a sensitivity of 0.993 and specificity of 0.984 was identified and for fetal sex
identification, a sensitivity of 0.989 and a specificity of 0.996 was calculated (Mackie et al., 2017). With
such high sensitivity and specificity calculations, NIPT testing for fetal sex and RHD status may be
considered accurate diagnostic tools.

Clausen et al. (2014) completed a two-year evaluation of nationwide prenatal RhD screening in
Denmark. A total of 12,668 pregnancies were analyzed, with blood samples drawn in week 25 of
pregnancy. DNA was extracted from these blood samples and was analyzed for the RHD gene. Results
were later compared to the serological typing of the newborns after birth. “The sensitivity for the
detection of fetal RHD was 99.9% (95% Cl: 99.7-99.9%). Unnecessary recommendation of prenatal RhD
prophylaxis was avoided in 97.3% of the [individuals] carrying an RhD-negative fetus. Fetuses that were
seropositive for RhD were not detected in 11 pregnancies (0.087%) (Clausen et al., 2014).” This study
shows high sensitivity of fetal RHD genotyping, results which were recently supported by another large-
scale meta-analysis completed by Yang et al. (2019), focusing on NIPT testing for fetal RhD status. A total
of 3921 results confirmed that “High-throughput NIPT is sufficiently accurate to detect fetal RhD status
in RhD-negative [individuals] and would considerably reduce unnecessary treatment with routine anti-
D immunoglobulin (Yang et al., 2019).”

Darlington et al. (2018) completed an analysis of 11 French Obstetric Departments with a total of 949
patients to determine the effectiveness of RhD genotyping. The patients were separated into two groups
(genotyping group: n=515, and control group: n=335). The authors concluded that “Early knowledge of
the RHD status of the fetus using non-invasive fetal RHD genotyping significantly improved the
management of RHD negative pregnancies with a small increase in cost (Darlington et al., 2018).”

Runkel et al. (2020) completed a systematic review to determine the benefit of NIPT for fetal RhD status
in RhD-negative pregnant individuals because “All non-sensitized Rhesus D (RhD)-negative pregnant
[individuals] in Germany receive antenatal anti-D prophylaxis without knowledge of fetal RhD status.”
The meta-analysis included data from 60,000 participants, with the focus of the research on the impact
of fetal and maternal morbidity. The researchers concluded that “NIPT for fetal RhD status is equivalent
to conventional serologic testing using the newborn’s blood. Studies investigating patient-relevant
outcomes are still lacking” (Runkel et al., 2020).

It is important to note that the field continues to evolve, with potential shifts from one testing method
to another in pursuit of optimality and comprehensiveness. A multicenter retrospective study of
singleton high-risk pregnancies for chromosomal abnormalities was conducted by Zhu et al. (2020) to
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evaluate the utility of expanded noninvasive prenatal screening as compared with chromosomal
microarray analysis (CMA). The analysis enrolled subjects who underwent expanded NIPS and CMA
sequentially during pregnancy from 2015 through 2019. The study demonstrated that of the 943 high-
risk pregnancies, 550 (58.3%) cases had positive NIPS results, while positive CMA results were detected
in 308 (32.7%) cases, and the agreement rates between NIPS and CMA were 82.3%, 59.6% and 25.0%
for trisomy 21, 18 and 13, respectively. Regarding rare aneuploidies and segmental imbalances, NIPS
and CMA results were concordant in 7.5% and 33.3% of cases. However, copy number variants were
better detected with CMA than with NIPS and additional genetic aberrations were detected by CMA in
1 of 17 high-risk pregnancies that were otherwise passed over when processed with NIPS. The
researchers contend that CMA should be offered for high-risk pregnancies to provide comprehensive
detection of chromosomal abnormalities in these pregnancies (Zhu et al., 2020)

This policy focuses on laboratory testing performed during pre-conception and/or prenatal periods as
part of a comprehensive prenatal care program.

Guidelines and Recommendations

American College of Obstetricians and Gynecologists (ACOG)

ACOG has several practice guidelines related to prenatal care as well as both pre-conception and
prenatal testing. ACOG recommendations and guidelines include the following:

e Vitamin D Screening: Concerning vitamin D screening, “there is insufficient evidence to support
a recommendation for screening all pregnant [individuals] for vitamin D deficiency. For pregnant
[individuals] thought to be at increased risk of vitamin D deficiency, maternal serum 25-
hydroxyvitamin D levels can be considered and should be interpreted in the context of the
individual clinical circumstance [reaffirmed in 2021] (ACOG, 2011).”

e Lead Screening: Concerning lead screening, they recommend risk assessment at the earliest
contact of the patient to lead exposure using blood lead testing if even one single risk factor is
identified. This was reaffirmed in 2019 (ACOG, 2012).

e Subclinical Hypothyroidism: ACOG Committee Opinion on subclinical hypothyroidism in
pregnancy does not recommend routine screening for subclinical hypothyroidism. It states that
“thyroid testing in pregnancy should be performed on symptomatic [individuals] and those with
a personal history of thyroid disease or other medical conditions associated with thyroid disease
(e.g., diabetes mellitus) (ACOG, 2015).”

e Depression and Anxiety: “All obstetrician-gynecologists and other obstetric care providers screen
patients at least once during the perinatal period for depression and anxiety symptoms using a
standardized, validated tool. [They should] complete a full assessment of mood and emotional
well-being (including screening for postpartum depression and anxiety with a validated
instrument) during the comprehensive postpartum visit for each patient (ACOG, 2018).”

e Listeria monocytogenes: Concerning testing for Listeria monocytogenes (ACOG, 2014), “No
testing, including blood and stool cultures, or treatment is indicated for an asymptomatic
pregnant [individual] who reports consumption of a product that was recalled or implicated
during an outbreak of listeria contamination. An asymptomatic patient should be instructed to
return if she develops symptoms of listeriosis within 2 months of eating the recalled or implicated
product.” If an exposed pregnant individual shows signs and symptoms consistent with infection,
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then blood culture testing is the standard of care. Stool culture testing is not recommended since
it has not been validated as a screening tool. This position was reaffirmed in 2019.

e HIV: Concerning HIV, ACOG recommends that all individuals should be tested for HIV with the
right to refuse testing. “Human immunodeficiency virus testing using the opt-out approach, which
is currently permitted in every jurisdiction in the United States, should be a routine component
of care for [individuals] during prepregnancy and as early in pregnancy as possible. Repeat HIV
testing in the third trimester, preferably before 36 weeks of gestation, is recommended for
pregnant [individuals] with initial negative HIV antibody tests who are known to be at high risk of
acquiring HIV infection; who are receiving care in facilities that have an HIV incidence in pregnant
[individuals] of at least 1 per 1,000 per year; who are incarcerated; who reside in jurisdictions with
elevated HIV incidence; or who have signs and symptoms consistent with acute HIV infection (eg,
fever, lymphadenopathy, skin rash, myalgias, arthralgias, headache, oral ulcers, leukopenia,
thrombocytopenia, or transaminase elevation). Rapid screening during labor and delivery or
during the immediate postpartum period using the opt-out approach should be done for
[individuals] who were not tested earlier in pregnancy or whose HIV status is otherwise unknown.
Results should be available 24 hours a day and within 1 hour (Pollock et al., 2019).”

o For pregnant individuals who test positive for HIV, “Additional laboratory work, including
CDA4* count; HIV viral load; testing for antiretroviral resistance; hepatitis C virus antibody;
hepatitis B surface antigen and viral load; and hepatitis A using antibody testing for
immunoglobulin G for [individuals] who have hepatitis B virus infection and who have not
already received the hepatitis A virus vaccine series; complete blood count with platelet
count; and baseline chemistries with comprehensive metabolic testing, will be useful before
prescribing antiretroviral therapy (Pollock et al., 2019).”

e Genetic Testing and Genetic Counseling: Concerning genetic testing and genetic counseling,
ACOG recommends:

o “A hereditary cancer risk assessment is the key to identifying patients and families who may
be at increased risk of developing certain types of cancer. Assessments should be performed
by obstetrician—gynecologists or other obstetric—gynecologic providers and should be
updated regularly. . . If a hereditary cancer risk assessment suggests an increased risk of a
hereditary cancer syndrome, referral to a specialist in cancer genetics or a health care
provider with expertise in genetics is recommended for expanded gathering of family history
information, risk assessment, education, and counseling, which may lead to genetic testing
and tailored cancer screening or risk reduction measures, or both.” (ACOG, 2019a)

o “The routine use of whole-genome or whole-exome sequencing for prenatal diagnosis is not
recommended outside of the context of clinical trials until sufficient peer-reviewed data and
validation studies are published.” This was reaffirmed in 2020 (ACOG, 2016a).

o Chromosomal microarray analysis (CMA) is recommended for patients with a fetus with at
least one major structure abnormality identified via ultrasound. CMA can be considered for
all pregnant [individuals] who undergo prenatal diagnostic testing; however, “In a patient
with a structurally normal fetus who is undergoing invasive prenatal diagnostic testing, either
fetal karyotyping or a chromosomal microarray analysis can be performed. Chromosomal
microarray analysis of fetal tissue (ie, amniotic fluid, placenta, or products of conception) is
recommended in the evaluation of intrauterine fetal death or stillbirth when further
cytogenetic analysis is desired because of the test’s increased likelihood of obtaining results
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and improved detection of causative abnormalities [(ACOG, 2016a)”. This was reaffirmed in
2020.

o “All patients who are considering pregnancy or are already pregnant, regardless of screening
strategy and ethnicity, should be offered carrier screening for cystic fibrosis and spinal
muscular atrophy, as well as a complete blood count and screening for thalassemias and
hemoglobinopathies. Fragile X premutation carrier screening is recommended for
[individuals] with a family history of fragile X-related disorders or intellectual disability
suggestive of fragile X syndrome, or [individuals] with a personal history of ovarian
insufficiency. Additional screening also may be indicated based on family history or specific
ethnicity (Romero et al., 2017).” This was reaffirmed in 2020 (ACOG, 2020a).

o “The American College of Obstetricians and Gynecologists discourages direct-to-consumer
genetic testing without appropriate counseling. . . Patients may present after direct-to-
consumer testing already has been performed, and clinicians should be prepared to review
these results or refer to a health care professional with the appropriate knowledge, training,
and experience in interpreting test results. . . Patients may present after direct-to-consumer
testing already has been performed, and clinicians should be prepared to review these
results or refer to a health care professional with the appropriate knowledge, training, and
experience in interpreting test results. . . Given the insufficient data to support the use of
single nucleotide polymorphisms (SNP) testing for medical purposes, SNP testing to provide
individual risk assessment for a variety of diseases or to tailor drug therapy outside of an
institutional review board-approved research protocol is not recommended. The American
College of Obstetricians and Gynecologists recommends that the use of these technologies
be viewed as investigational at this time.” (ACOG, 2021a)

o ACOG “recommends considering whole-exome sequencing when specific genetic tests
available for a phenotype, including targeted sequencing tests, have failed to arrive at a
diagnosis in a fetus with multiple congenital anomalies suggestive of a genetic disorder (Vora
et al., 2018)”; however, they note that “Cascade testing has been shown to be cost effective
in part because testing for specific mutations (eg, those identified in the affected relative) is
less expensive than whole-gene sequencing.” Reaffirmed 2020 (Witkop & ACOG, 2018).

o Prenatal Diagnostic Testing for Genetic Disorders: Concerning prenatal diagnostic testing for
genetic disorders, ACOG has published the following recommendations (ACOG, 2016b):
=  “Anabnormal FISH result should not be considered diagnostic. Therefore, clinical decision
making based on information from FISH should include at least one of the following
additional results: confirmatory traditional metaphase chromosome analysis or
chromosomal microarray, or consistent clinical information

= Prenatal genetic testing cannot identify all abnormalities or problems in a fetus, and any
testing should be focused on the individual patient’s risks, reproductive goals and
preferences

=  Genetic testing should be discussed as early as possible in pregnancy, ideally at the first
obstetric visit, so that first-trimester options are available (ACOG, 2016b).” This guideline
was reaffirmed in 2021.

o Prevention of Rh D Alloimmunization: Concerning the prevention of Rh D alloimmunization,
ACOG has published the guidelines supporting the administration of anti-D immune globulin
to individuals in various scenarios. However, these guidelines do not mention the use of cell-
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free fetal DNA for fetal RHD testing to determine if anti-D immune globulin is needed (ACOG,
2017b).

e Genetic Carrier Screening: Concerning genetic carrier screening, including testing for specific
conditions, ACOG recommends [(Rink et al., 2017; Romero et al., 2017) reaffirmed 2020]:

O

O

“Carrier screening and counseling ideally should be performed before pregnancy.

If an individual is found to be a carrier for a specific condition, the individual’s reproductive
partner should be offered testing in order to receive informed genetic counseling about
potential reproductive outcomes. Concurrent screening of the patient and her partner is
suggested if there are time constraints for decisions about prenatal diagnostic evaluation.

Carrier screening for a particular condition generally should be performed only once in a
person’s lifetime, and the results should be documented in the patient’s health record.
Because of the rapid evolution of genetic testing, additional mutations may be included in
newer screening panels. The decision to rescreen a patient should be undertaken only with
the guidance of a genetics professional who can best assess the incremental benefit of repeat
testing for additional mutations.

Prenatal carrier screening does not replace newborn screening, nor does newborn screening
replace the potential value of prenatal carrier screening.

The cost of carrier screening for an individual condition may be higher than the cost of testing
through commercially available expanded carrier screening panels. When selecting a carrier
screening approach, the cost of each option to the patient and the health care system should
be considered.

Screening for spinal muscular atrophy should be offered to all [individuals] who are
considering pregnancy or are currently pregnant. In patients with a family history of spinal
muscular atrophy, molecular testing reports of the affected individual and carrier testing of
the related parent should be reviewed, if possible, before testing. If the reports are not
available, SMIN1 deletion testing should be recommended for the low-risk partner.

Cystic fibrosis carrier screening should be offered to all [individuals] who are considering
pregnancy or are currently pregnant. Complete analysis of the CFTR gene by DNA sequencing
is not appropriate for routine carrier screening.

A complete blood count with red blood cell indices should be performed in all [individuals]
who are currently pregnant to assess not only their risk of anemia but also to allow
assessment for risk of a hemoglobinopathy. Ideally, this testing also should be offered to
[individuals] before pregnancy. A hemoglobin electrophoresis should be performed in
addition to a complete blood count if there is suspicion of hemoglobinopathy based on
ethnicity (African, Mediterranean, Middle Eastern, Southeast Asian, or West Indian descent).
If red blood cell indices indicate a low mean corpuscular hemoglobin or mean corpuscular
volume, hemoglobin electrophoresis also should be performed.

Fragile X premutation carrier screening is recommended for [individuals] with a family history
of fragile X-related disorders or intellectual disability suggestive of fragile X syndrome and
who are considering pregnancy or are currently pregnant.

If a [individual] has unexplained ovarian insufficiency or failure or an elevated follicle-
stimulating hormone level before age 40 years, fragile X carrier screening is recommended to
determine whether she has an FMR1 premutation.
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o All identified individuals with intermediate results and carriers of a fragile X premutation or
full mutation should be provided follow-up genetic counseling to discuss the risk to their
offspring of inheriting an expanded full-mutation fragile X allele and to discuss fragile X-
associated disorders (premature ovarian insufficiency and fragile X tremor/ataxia syndrome).

o Prenatal diagnostic testing for fragile X syndrome should be offered to known carriers of the
fragile X premutation or full mutation.

o DNA-based molecular analysis (eg, Southern blot analysis and polymerase chain reaction) is
the preferred method of diagnosis of fragile X syndrome and of determining FMR1 triplet
repeat number (eg, premutations). In rare cases, the size of the triplet repeat and the
methylation status do not correlate, which makes it difficult to predict the clinical phenotype.
In cases of this discordance, the patient should be referred to a genetics professional.

o When only one partner is of Ashkenazi Jewish descent, that individual should be offered
screening first. If it is determined that this individual is a carrier, the other partner should be
offered screening. However, the couple should be informed that the carrier frequency and
the detection rate in non-Jewish individuals are unknown for most of these disorders, except
for Tay—Sachs disease and cystic fibrosis. Therefore, it is difficult to accurately predict the
couple’s risk of having a child with the disorder.

o Screening for Tay—Sachs disease should be offered when considering pregnancy or during
pregnancy if either member of a couple is of Ashkenazi Jewish, French—Canadian, or Cajun
descent. Those with a family history consistent with Tay—Sachs disease also should be offered
screening. When one member of a couple is at high risk (ie, of Ashkenazi Jewish, French—
Canadian, or Cajun descent or has a family history consistent with Tay—Sachs disease) but the
other partner is not, the high-risk partner should be offered screening. If the high-risk partner
is found to be a carrier, the other partner also should be offered screening. Enzyme testing in
pregnant [individuals] and [individuals] taking oral contraceptives should be performed using
leukocyte testing because serum testing is associated with an increased false-positive rate in
these populations. If Tay—Sachs disease screening is performed as part of pan-ethnic
expanded carrier screening, it is important to recognize the limitations of the mutations
screened in detecting carriers in the general population. In the presence of a family history of
Tay—Sachs disease, expanded carrier screening panels are not the best approach to screening
unless the familial mutation is included on the panel (Rink et al., 2017).”

o Regarding expanded carrier screening panels, ACOG recommends that “the disorders
selected for inclusion should meet several of the following consensus-determined 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.” ACOG further states that “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 (Romero et al., 2017).”

e Carrier Screening in the Age of Genomic Medicine: Concerning carrier screening in the age of
genomic medicine, the ACOG has published the following guidelines (ACOG, 2017a):

o “Ethnic-specific, panethnic and expanded carrier screening are acceptable strategies for
prepregnancy and prenatal carrier screening
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o If a patient requests a screening strategy other than the one used by the obstetrician-
gynecologist or other health care provider, the requested test should be made available to
her after counseling on its limitations, benefits, and alternatives

o All patients who are considering pregnancy or already pregnant, regardless of screening
strategy and ethnicity, should be offered carrier screening for cystic fibrosis and spinal
muscular atrophy, as well as a complete blood count and screening for thalassemias and
hemoglobinopathies. Fragile X premutation carrier screening is also recommended for
[individuals] with a family history of fragile x-related disorders or intellectual disability
suggestive of fragile X syndrome, or [individuals] with a personal history of ovarian
insufficiency. Additional screening also may be indicated based on family history or specific
ethnicity

o Ifa[individual] is found to be a carrier for a specific condition, her reproductive partner should
be offered screening to provide accurate genetic counseling for the couple with regard to the
risk of having an affected child. Additional genetic counseling should be provided to discuss
the specific condition, residual risk, and options for prenatal testing.

o Individuals with a family history of a genetic disorder may benefit from the identification of
the specific familial mutation or mutations rather than carrier screening. Knowledge of the
specific familial mutation may allow for more specific and rapid prenatal diagnosis.

o 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 consensus-
determined 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.

o Carrier screening panels should not include conditions primarily associated with a disease of
adult onset (ACOG, 2017a).” This guideline was reaffirmed in 2020

e Group B Streptococcal (GBS) Disease: “all pregnant [individuals] should undergo antepartum
screening for GBS at 36 0/7-37 6/7 weeks of gestation, unless intrapartum antibiotic prophylaxis
for GBS is indicated because of GBS bacteriuria during the pregnancy or because of a history of a
previous GBS-infected newborn. This new recommended timing for screening provides a 5-week
window for valid culture results that includes births that occur up to a gestational age of at least
41 0/7 weeks” (ACOG, 2020b)

e Lab Tests: ACOG lists the following lab tests to be performed early in pregnancy: complete blood
count (CBC), blood type and Rh factor, urinalysis, urine culture, rubella, hepatitis B, hepatitis C,
HIV, sexually transmitted infection (STI) testing, and tuberculosis (ACOG, 2021b). ACOG lists the
following lab tests to be performed later in pregnancy: glucose screening test and Group B
streptococcus (GBS) screening (ACOG, 2021b).

o Zika Virus: The April 2019 update concerning Zika, ACOG states the following (ACOG, 2019b):

o “Although rates of Zika virus infection have decreased in the United States, obstetrician-
gynecologists and other health care providers should continue to assess their patients for
potential exposure based on travel or sexual history and test symptomatic patients with
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possible exposure and pregnant [individuals] with ongoing exposure regardless of symptoms
in accordance with the Centers for Disease Control and Prevention recommendations. . .
Testing recommendations for pregnant [individuals] with possible Zika virus exposure differ
based on the presence or absence of symptoms of Zika virus infection and the
circumstances of possible exposure. If obstetrician-gynecologists or other health care
providers identify a patient who has possibly been exposed to the Zika virus and may
require testing, they should contact their local or state health department for assistance.
Consultation with a maternal-fetal medicine specialist or an infectious disease specialist
with expertise in the management of infectious diseases in pregnancy may be useful for
pregnant [individuals] with possible maternal Zika virus infection or concerning fetal
findings. Zika virus identification and follow-up care of infants born to [individuals] with
possible exposure to Zika virus during pregnancy are critical and can ensure that appropriate
intervention services are available to affected infants.”(ACOG, 2019b)

United States Preventive Services Task Force (USPSTF)
The United States Preventive Services Task Force (USPSTF) recommends the following testing for

pregnant individuals:

e Screening for gestational diabetes in asymptomatic pregnant individuals at 224 weeks of gestation
(Grade B) (Pillay et al., 2021; USPSTF, 2021)

e Screening for hepatitis B virus (HBV) infection at the first prenatal visit (Grade A) (Owens,
Davidson, Krist, Barry, Cabana, Caughey, Doubeni, Epling, Kemper, et al., 2019; USPSTF, 2009,
2019)

e Screening for asymptomatic bacteriuria with urine culture is recommended in pregnant persons
(Grade B) (Owens, Davidson, Krist, Barry, Cabana, Caughey, Doubeni, Epling, Kubik, et al., 2019;
USPSTF, 2008a)

e Screening for HIV is recommended in all pregnant persons, including those in labor or whose HIV
status is unknown at delivery (Grade A) (Moyer & USPSTF, 2013b; Owens, Davidson, Krist, Barry,
Cabana, Caughey, Curry, et al., 2019)

e Rh (D) blood typing and antibody testing during the first prenatal visit (Grade A) (USPSTF, 2005)

e Repeated Rh (D) antibody testing for all unsensitized Rh (D)-negative individuals at 24-28 weeks’
gestation, unless the biological father is known to be Rh (D)-negative (Grade B) (USPSTF, 2005)

e Screening early for syphilis infection in all pregnant individuals (Grade A) (USPSTF, 2018)
Additional recommendations from the USPSTF that may be relevant during pregnancy include:

e Screening for chlamydia in sexually active individuals aged 24 years or younger and in older
individuals who are at increased risk for infection (Grade B) (LeFevre & USPSTF, 2014)

e Screening for gonorrhea in sexually active individuals aged 24 years or younger and in older
individuals who are at increased risk for infection (Grade B) (LeFevre & USPSTF, 2014)

e Screening for depression in general population, including pregnant and post-partum individuals
(Grade B) (Siu & USPSTF, 2016)

Screening for hepatitis C virus (HCV) infection is recommended in all adults aged 18 to 79 years (Grade
B) (Chou et al., 2020; Moyer & USPSTF, 2013a)
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Concerning screening adults for drug use, Krist et al. (2020) state that “the USPSTF recommends
screening by asking questions about unhealthy drug use in adults age 18 years or older. Screening should
be implemented when services for accurate diagnosis, effective treatment, and appropriate care can be
offered or referred. (Screening refers to asking questions about unhealthy drug use, not testing
biological specimens.)” The USPSTF also states that “this new evidence supports the current
recommendation that primary care clinicians offer screening to adults 18 years or older, including those
who are pregnant or postpartum, when services for accurate diagnosis, effective treatment, and
appropriate care can be offered or referred.”

However, the USPSTF recommends against the following tests during pregnancy:

Screening for bacterial vaginosis in pregnant individuals who are not at risk for preterm delivery
(grade D); further, current evidence is insufficient for screening pregnant persons who are at
increased risk for preterm delivery (Owens et al., 2020; USPSTF, 2008b)

Serological screening for herpes simplex virus (HSV) in asymptomatic pregnant individuals
(USPSTF, 2016)

Screening for elevated blood lead levels in asymptomatic pregnant individuals has been given an
| recommendation as current evidence is insufficient to determine if this testing is beneficial or
not (Curry et al., 2019; USPSTF, 2006)

“The USPSTF concludes that the current evidence is insufficient to assess the balance of benefits
and harms of screening for iron deficiency anemia in pregnant [individuals] to prevent adverse
maternal health and birth outcomes (Siu, 2015).”

American Diabetes Association (ADA)

The American Diabetes Association in the 2021 Standards of Medical Care in Diabetes make the
following recommendations (American Diabetes, 2021a, 2021b):

“Starting at puberty and continuing in all [individuals] with diabetes and reproductive potential,
preconception counseling should be incorporated into routine diabetes care. [Grade] A

Preconception counseling should address the importance of achieving glucose levels as close to
normal as is safely possible, ideally A1C <6.5% (48 mmol/mol), to reduce the risk of congenital
anomalies, preeclampsia, macrosomia, preterm birth, and other complications. [Grade] B

[individuals] with preexisting diabetes who are planning a pregnancy should ideally be managed
beginning in preconception in a multidisciplinary clinic including an endocrinologist, maternal-
fetal medicine specialist, registered dietitian nutritionist, and diabetes care and education
specialist, when available. [Grade] B

[individuals] with preexisting type 1 or type 2 diabetes who are planning pregnancy or who have
become pregnant should be counseled on the risk of development and/or progression of diabetic
retinopathy. Dilated eye examinations should occur ideally before pregnancy or in the first
trimester, and then patients should be monitored every trimester and for 1 year postpartum as
indicated by the degree of retinopathy and as recommended by the eye care provider. [Grade] B

Test for undiagnosed prediabetes at the first prenatal visit in those with risk factors, using
standard diagnostic criteria. [Grade] B

Test for gestational diabetes mellitus at 24—28 weeks of gestation in pregnant [individuals] not
previously found to have diabetes. [Grade] A
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e Screen [individuals] with a recent history of gestational diabetes mellitus at 4-12 weeks
postpartum, using the 75-g oral glucose tolerance test and clinically appropriate nonpregnancy
diagnostic criteria [Grade] B

e [individuals] with a history of gestational diabetes mellitus should have lifelong screening for the
development of type 2 diabetes or prediabetes every 1-3 years. [Grade] B

e J[individuals] with a history of gestational diabetes mellitus found to have prediabetes should
receive intensive lifestyle interventions and/or metformin to prevent diabetes. [Grade] A

e [individuals] with a history of gestational diabetes mellitus should seek preconception screening
for diabetes and preconception care to identify and treat hyperglycemia and prevent congenital
malformations. [Grade] E”

Centers for Disease Control and Prevention (CDC)

The Centers for Disease Control and Prevention (CDC) recommends:

Disease First Prenatal Visit Third Trimester At Delivery
Syphilis | All pregnant individuals Certain groups of Certain groups of pregnant
pregnant individuals® at individuals® at delivery
28-32 weeks
HIV All pregnant individuals® | Rescreen individuals at Pregnant individuals not
high risk for acquiring HIV | screened during pregnancy
infection
Hepatitis | All pregnant individuals? | Test those not screened Pregnant individuals not
B (HBV) prenatally and whose screened during pregnancy?®,
who engage in behaviors | who are at high risk’, or with
that put them at a high signs or symptoms of
risk’ for infection hepatitis
Chlamydia | All pregnant individuals | Pregnant individuals <25 N/A
<25 years of age and | years of age or continued
older pregnant high risk®
individuals at increased
risk3
Gonorrhea | All pregnant individuals | Pregnant individuals at N/A
<25 years of age and continued high risk*
older pregnant
individuals at increased
risk*
Hepatitis | All® pregnant individuals N/A N/A
C(HCV) | during each pregnancy
Endnotes:

1. To promote informed and timely therapeutic decisions, health care providers should test
individuals for HIV as early as possible during each pregnancy.
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2. All pregnant individuals should be tested for hepatitis B surface antigen (HbsAg) during
an early prenatal visit (e.g., first trimester) in each pregnancy, even if they have been
vaccinated or tested previously.

3. “Increased risk” means new or multiple sex partners, sex partner with concurrent
partners, sex partners who have a sexually transmitted infection (STI).

4. “Atincreased risk” means living in a high-morbidity area, having a previous or coexisting
STI, new or multiple sex partners, inconsistent condom use among persons not in
mutually monogamous relationships, exchanging sex for money or drugs.

5. “Certain groups” includes individuals who are at high risk for syphilis during pregnancy,
who live in areas with high numbers or syphilis cases, and/or who were not previously
tested or had a positive test in the first trimester.

6. Individuals admitted for delivery at a health care facility without documentation of HbsAg
test results should have blood drawn and tested as soon as possible after admission.

7. Having had more than one sex partner during the previous 6 months, an HbsAg-positive
sex partner, evaluation or treatment for a STD, or injection-drug use (IDU).

8. All pregnant individuals except in a setting where the prevalence of HCV infection is (HCV
RNA-positivity) <0.1%.” (CDC, 2021a)

e “A second test during the third trimester, preferably at <36 weeks’ gestation, should be
considered and is recommended for [individuals] who are at high risk for acquiring HIV infection,
[individuals] who receive health care in jurisdictions with high rates of HIV, and [individuals]
examined in clinical settings in which HIV incidence is 21 per 1,000 [individuals] screened per year”
(CDC, 2021f).

e  “Regardless of whether they have been previously tested or vaccinated, all pregnant [individuals]
should be tested for HBsAg at the first prenatal visit and again at delivery if at high risk for HBV
infection (see STI Detection Among Special Populations). Pregnant [individuals] at risk for HBV
infection and without documentation of a complete hepatitis B vaccine series should receive
hepatitis B vaccination” (CDC, 2021d)

e “[individuals] aged <25 years and those at increased risk for chlamydia (i.e., those who have a new
sex partner, more than one sex partner, a sex partner with concurrent partners, or a sex partner
who has an STI) should be screened at the first prenatal visit and rescreened during the third
trimester to prevent maternal postnatal complications and chlamydial infection in the infant”
(CDC, 2021b).

e “Annual screening for N. gonorrhoeae infection is recommended for all sexually active
[individuals] aged <25 years and for older [individuals] at increased risk for infection (e.g., those
aged 225 years who have a new sex partner, more than one sex partner, a sex partner with
concurrent partners, or a sex partner who has an STl . . . [All individuals] who have been treated
for gonorrhea should be retested 3 months after treatment regardless of whether they believe
their sex partners were treated” (CDC, 2021c).

e “CDC recommends hepatitis C screening . . . all [individuals] during each pregnancy, except in
settings where the prevalence of HCV infection is <0.1%” (CDC, 2021e)

e Zika virus testing for asymptomatic individuals is not currently recommended. For symptomatic
pregnant individuals:
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o “For symptomatic pregnant [individuals] who had recent travel to areas with active dengue
transmission and a risk of Zika, specimens should be collected as soon as possible after the
onset of symptoms up to 12 weeks after symptom onset.
= The following diagnostic testing should be performed at the same time:

e Dengue and Zika virus NAAT testing on a serum specimen, and Zika virus NAAT on a
urine specimen, and
e IgM testing for dengue only.
= Zika virus IgM testing is NOT recommended for symptomatic pregnant [individuals].
e Zika IgM antibodies can persist for months to years following infection. Therefore,
detecting Zika IgM antibodies might not indicate a recent infection.
e There is notable cross-reactivity between dengue IgM and Zika IgM antibodies in
serologic tests. Antibodies generated by a recent dengue virus infection can cause the
Zika IgM to be falsely positive.
= |f the Zika NAAT is positive on a single specimen, the Zika NAAT should be repeated on
newly extracted RNA from the same specimen to rule out false-positive NAAT results. If
the dengue NAAT is positive, this provides adequate evidence of a dengue infection and
no further testing is indicated.
= |f the IgM antibody test for dengue is positive, this is adequate evidence of a dengue
infection and no further testing is indicated (CDC, 2019).”

e “Evidence does not support routine HSV-2 serologic testing among asymptomatic pregnant

[individuals]” (CDC, 2021a)

e “Evidence does not support routine screening for BV in asymptomatic pregnant [individuals]
at high or low risk for preterm delivery” (CDC, 2021a)

American College of Medical Genetics and Genomics (ACMG)

The American College of Medical Genetics and Genomics (ACMG) recommends that the following (Gregg
et al., 2016):

“Allowing patients to select diagnostic or screening approaches for the detection of fetal
aneuploidy and/or genomic changes that are consistent with their personal goals and
preferences.”

“Informing all pregnant [individuals] that diagnostic testing (CVS or amniocentesis) is an option
for the detection of chromosome abnormalities and clinically significant CNVs [copy-number
variants].”

“Informing all pregnant [individuals] that NIPS [non-invasive prenatal screening] is the most
sensitive screening option for traditionally screened aneuploidies (i.e., Patau, Edwards, and Down
syndromes).”

“Offering diagnostic testing when a positive screening test result is reported after NIPS.”

The ACMG does NOT recommend “NIPS to screen for autosomal aneuploidies other than those
involving chromosomes 13, 18, and 21.”

“Offering diagnostic testing for a no-call NIPS result due to low fetal fraction if maternal blood for
NIPS was drawn at an appropriate gestational age. A repeat blood draw is NOT appropriate.”

“Offering aneuploidy screening other than NIPS in cases of significant obesity.”
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e “Offering diagnostic testing when a positive screening test result is reported after screening for
sex chromosome aneuploidies.”

e “Offering diagnostic testing (CVS or amniocentesis) with CMA when NIPS identifies a CNV.”

e ACMG does NOT recommend “NIPS to screen for genome-wide CNVs. If this level of information
is desired, then diagnostic testing (e.g., chorionic villous sampling or amniocentesis) followed by
CMA is recommended.”

e “Offering aneuploidy screening other than NIPS for patients with a history of bone marrow or
organ transplantation from a male donor or donor of uncertain biologic sex.”

In 2014, the ACMG released guidelines concerning the diagnosis and management of phenylalanine
hydroxylase (PAH) deficiency. They recommend PAH testing be part of newborn screening and that
guantitative blood amino acids testing should be performed for diagnostic testing following a positive
newborn screen of PAH deficiency. “Additional testing is needed to define the cause of elevated PHE
and should include analysis of pterin metabolism; PAH genotypic is indicated for improved therapy
planning (Vockley et al., 2014).”

In 2021, ACMG released an updated guideline for screening for autosomal recessive and X-linked
conditions during pregnancy and preconception. Their practice resource reviews aims to recommend “a
consistent and equitable approach for offering carrier screening to all individuals during pregnancy and
preconception” and replaces any earlier ACMG position statements on prenatal/preconception
expanded carrier screening and provide the following recommendations:
e  “Analytical validity of carrier screening is to be established by a laboratory in compliance with
CLIA/CAP regulations and adhering to ACMG Laboratory Standards and Guidelines.”
e “As evidence evolves, ClinVar and ClinGen continually update pathogenicity of variants and the
association between genes and conditions, respectively.”
e “Carrier screening enables those screened to consider their reproductive risks, reproductive
options, and to make informed decisions.”
e “Published evidence supports clinical utility for carrier screening of multiple conditions
simultaneously.”
e “The phrase “expanded carrier screening” be replaced by “carrier screening”.”
e “Adopting a more precise tiered system based on carrier frequency:
Tier 4: <1/200 carrier frequency (includes Tier 3) genes/condition will vary by lab
Tier 3: 2 1/200 carrier frequency (includes Tier 2) includes X-linked conditions
Tier 2: 21/100 carrier frequency (includes Tier 1)
Tier 1: CF [Cystic Fibrosis] + SMA [spinal muscular atrophy] + Risk Based Screening
= “Tier 1 screening conveys the recommendations previously adopted by ACMG and ACOG”
and “adopts an ethnic and population neutral approach when screening for cystic fibrosis
and spinal muscular atrophy. Beyond these two conditions, additional carrier screening is
determined after risk assessment, which incorporates personal medical and family history
as well as laboratory and imaging information where appropriate”
= “Tier 2 carrier screening stems from an ACOG recommendation for conditions that have
a severe or moderate phenotype and a carrier frequency of at least 1/100.” However,
“data demonstrate that carrier screening for two common conditions using a carrier
frequency threshold of 1/100 may not be equitable across diverse populations. Others
have shown that limiting the carrier frequency to >1/100 creates missed opportunities to
identify couples at risk for serious conditions.”

O O O O
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= “We define Tier 3 screening as carrier screening for conditions with a carrier frequency
>1/200. .. Tier 2 and Tier 3 screening prioritize carrier frequency as a way to think about
conditions most appropriate for screening in the general population. However, when
ACOG proposed this level, they did not specify whether it was thinking about carrier
frequency in terms of the global population or subpopulations. We use “carrier
frequency” to mean in any ethnic group with reasonable representation in the United
States.”

= “Tier 4 includes genes less common than those in Tier 3 and can identify additional at-risk
couples. Tier 4 has no lower limit carrier screening frequency and can greatly extend the
number of conditions screened . . . the clinical validity at this level of carrier screening
may be less compelling, therefore we suggest reserving this level of screening for
consanguineous pregnancies (second cousins or closer) and in couples where family or
medical history suggests Tier 4 screening might be beneficial . . . Importantly, patients
should understand that their chance of being a carrier for one or more conditions
increases as the number of conditions screened is increased.”

e “All pregnant patients and those planning a pregnancy should be offered Tier 3 carrier screening.

e Tier 4 screening should be considered:

o When a pregnancy stems from a known or possible consanguineous relationship (second
cousins or closer);
o When a family or personal medical history warrants.

e ACMG does NOT recommend:

o Offering Tier 1 and/or Tier 2 screening, because these do not provide equitable evaluation of
all racial/ethnic groups.
o Routine offering of Tier 4 panels.

e “Carrier screening paradigms should be ethnic and population neutral and more inclusive of
diverse populations to promote equity and inclusion.”

e  “All pregnant patients and those planning a pregnancy should be offered Tier 3 carrier screening
for autosomal recessive (Tables 1-5) and X-linked (Table 6) conditions.”

e “Reproductive partners of pregnant patients and those planning a pregnancy may be offered Tier
3 carrier screening for autosomal recessive conditions (Tables 1-5) when carrier screening is
performed simultaneously with their partner.”

o “All XX patients should be offered screening for only those X-linked genes listed in Table 6 as part
of Tier 3 screening.”

e “When Tier 1 or Tier 2 carrier screening was performed in a prior pregnancy, Tier 3 screening
should be offered.” (Gregg et al., 2021)
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Table 1. Autosomal recessive genes for screening with carrier frequency 21/50.
OMIM gene  OMIM gene name  Maximum carrier OMIM phenotype  Conditions
frequen
141900 HBE 0.119837 &03903 Sickle cell anemia fi-thalassemia
613985
613208 XPC 0.050885 27ETH0 Xeroderma pigmentosum
606933 TYR 0049337 203100 COculocutaneous albinism type 1A and 1B
G06I52
613815 CYP2142 0.048459 201910 Congenital adrenal hyperplasia due to 21-hydroxylase
deficiency
612349 PAH 0045068 261600 Phenylketonuria
602421 CFTR 0040972 215700 Cystic fibrosis
600985 TNXE 0035134 E06408 Ehlers—Danlos-like syndrome due to tenascin-X deficiency
[l o] HEXA 00331486 272800 Tay-Sachs disease
121011 Gig2 0.026200 220290 MNonsyndromic hearing loss recessive 1A
&01544 Monsyndromic hearing loss dominant 3A
602858 DHCRT 0023708 270400 Smith-Lemli-Opitz syndrome
277900 ATF7E 0021983 GOGEE2 Wilson disease
608034 ASFPA 0019858 271900 Canavan disease
E07008 ACADM 0016583 201450 Medium-chain acyl-coenzyme A dehydrogenase deficiency
602716 NPHST 0015994 256300 Finnish congenital nephrotic syndrome
601785 PMMZ 0.015877 212065 Carbohydrate-deficient glycoprotein syndrome type la
607440 FKTN 0015660 &11615 Cardiomyopathy, dilated, 1%
253800 Walker-Warburg congenital muscular dystrophy
605646 SLC26A4 0015422 E00791 Deafness autosomal recessive 4
274600 Pendred syndrome
126340 ERCC2 0015255 E10756 Cerebrooculofacioskeletal syndrome 2
&01675 Trichothiodystrophy 1, photosensitive
603297 DYNC2HT 0014817 613091 Short-rib thoracic dysplasia 3 with or without polydactyly
OMIM Online Mendelian Inheritance in Man.*
“Walues round toz 0.02 (two decimal places).
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Table 2. Autosomal recessive genes for screening with carrier frequency <1/50 to =1/100.
OMIM gene OMIM gene name  Maximum carrier OMIM phenotype  Conditions
frequency®
610142 CEF290 0014422 &10188 Joubert syndrome 5
&11755 Leber congenital amaurosis 10
G07839 GEET 0.013799 232500 Glycogen storage disease, type IV
263570 GBE1-related disorders
G0GE00 GAA 0.013565 232300 Glycogen storage disease, type |l (Pompe disease)
100725 CHRNE 0.013526 100725 Myasthenic syndrome, congenital, 44, slow-channel
Myasthenic syndrome, congenital, 4B, fast-channel
613742 GAHPC 0013401 232200 Glycogen storage disease type 1A
611409 OCAZ 0013113 203200 Oculocutaneous albinism brown and type Il
120120 COL7AT 0.012995 226600 Recessive dystrophic epidermaolysis bullosa
00509 ABCCE 0.012242 618857 Diabetes mellitus, permanent neonatal 3
612724 ALDOB 0012119 229600 Hereditary fructosuria
613899 FANCC 00171992 237645 Fanconi anemia, complementation group C
GO04597 GRIPT 0011989 G17667 Fraser syndrome
248601 BCKDHE 0011760 245600 Maple syrup urine disease
613726 ANOTD 0.010781 613728 Spinocerebellar ataxia 10
104170 NAGA 0010637 G09241 Schindler disease, type 1
Schindler disease, type 3
&07608 SMPDT 0.010259 257200 Miemann-Pick disease, type A
B07616 Miemann-Pick disease, type B
&08400 LSH2A 0010203 276901 Usher syndrome, type 2A
509058 MMUT 0.009999 251000 Methylmalonic aciduria-methylmalenyl-CoA mutase
deficiency
00650 CPT2 0.009742 GO0649 Carnitine palmitoyltransferase || deficiency, infantile
605836 Carnitine palmitoyltransferase || deficiency, lethal neonatal
G08894 AHIT 0.0059740 GOB62S Joubert syndrome 3
OMIM Online Mendelian Inheritance in Man.™
“after rounding values are < 0.02 and 2 0.01 (two decimal placesy.
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Table 3. Autosomal recessive genes for screening with carrier frequency <1/100 to 21/150.
OMIM gene  OMIM gene name Maximum carrier OMIM phenotype  Conditions
frequency™
608172 DHDDS 0.009340 613861 Congenital disorder of glycosylation type 1
Retinitis pigmentosa 59
606152 SLCI9A3 0009163 607483 Basal ganglia disease, biotin-responsive
G06999 GALT 0009132 230400 Galactosemia
118485 CYPHIAY 0.008771 613743 Adrenal insufficiency, congenital, with 46, XY sex reversal,
partial or complete
190000 TF 00085615 209300 Atransferrinemia
609831 MMACHC 0.008610 277400 Methylmalonic aciduria with homocystinuria cblC type
601615 ABCA3 0.008587 610921 Surfactant metabolism dysfunction, pulmonary 3
606463 GBEA 0008572 230800 Gaucher disease, type |
230900 Gaucher disease, type |l
605248 MCOLNT 0.008531 252650 Mucolipidosis type IV
GO7E40 GNFTAB 0008454 252500 Mucolipidosis type Il alpha/beta
252600 Mucolipidosis type Il alpha/beta
613228 AGA 0,008364 208400 Aspartylglucosaminuria
605514 PCDHIS 0008330 609533 Deafness, autosomal recessive 23
602083 Usher syndrome, type 1F
613871 FAH 0007716 276700 Tyrosinemia type |
607358 AIRE 0007664 240300 Autoimmune polyendocrinopathy syndrome type |
606151 BB52 0007501 615981 Bardet-Biedl syndrome 2
616562 Retinitis pigmentosa 74
606530 CYP2741 0007399 213700 Cerebrotendinous xanthomatasis
611204 CCDC88C 0007282 236600 Cangenital hydrocephalus 1
136132 FMO3 0007190 602079 Trimethylaminuria
613277 TMEM216 0007107 G080 Joubert syndrome 2
603194 Meckel syndrome 2
605080 CNGE3 0006849 262300 Achromatopsia 3
G077 MCPHI 0006822 651200 Primary microcephaly 1, recessive
602671 SLCITA4 0006748 232220 Glycogen storage disease Ib
232240 Glycogen storage disease Ic
170280 PRF1 0006734 603553 Hemophagocytic lymphohistiocytosis, familial, 2
604272 sco2 0006671 604377 Mitochondrial complex IV deficiency, nuclear type 2
604285 AGXT 0006648 259500 Hyperaoxaluria, primary type |
OMiM Online Mendelian Inheritance in Man.*
“After rounding values are < 0.01 and = 0.007 (two decimal places).
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Table 4. Autosomal recessive genes for screening with carrier frequency <1/150 to =1/200.
OMIM gene  OMIM gene name  Maximum carrier OMIM phenotype  Conditions
frequency”
&059575 ACADVL 0.006419 201475 Very long chain acyl-CoA dehydrogenase deficiency
&08310 ASL 0.0061%0 207300 Argininosuccinate aciduria
&07261 EWC2 0.006083 225500 Chondroectodermal dysplasia
&07574 ARSA 0.005986 250100 Metachromatic leukodystrophy
251170 MK 0.005966 260920 Hyper-lgD syndrome
610377 Mevalonic aciduria
&06702 PKHD! 0.005960 263200 Autosomal recessive palycystic kidney disease
&09019 BTD 0.005953 253260 Biotinidase deficiency
171760 ALPL 0.005719 146300 Hypophosphatasia, adult
241510 Hypophosphatasia, childhood and infantile
209901 BBs1 0.005713 209900 Bardet-Bied| syndrome 1
118425 CLCNT 0.005688 255700 Congenital myotonia, autosomal recessive form
G506 CYP27B1 0005512 264700 Vitamin D-dependent rickets, type 1
174763 POLG 0.005330 203700 Mitochondrial DNA depletion syndrome 44
613662 Mitochondrial DNA depletion syndrome 4B
509014 Mocc2 0.005184 210210 I-methylcrotonyl CoA carbosxylase 2 deficiency
&05908 MLCT 0.005058 604004 Megalencephalic leukoencephalopathy with
subcortical cysts
&O0T7R09 ACATT 0.005000 203750 a-Methylacetoacetic aciduria
612013 CC202A 0.004969 612285 Joubert syndrome 9
612284 Mecke| syndrome 6
&06718 SLC2BAZ 0.004715 226900 Epiphyseal dysplasia, multiple, 4
600972 Achondrogenesis b
236200 CBS 0.004575 236200 Homocystinuria, BS responsive and nonresponsive
&00073 LRP2 0004576 222448 Donnai-Barrow syndrome
252800 iDuA 0.004675 &07014 Mucopolysaccharidosis, Ih (Hurler 5)
&07015 Mucopolysacchanidosis, lhfs (Hurler-Scheie 5)
G06596 FKRP 0.004668 613153 Muscular dystrophy-dystroglycanopathy, type A, 5
G06612 Muscular dystrophy-dystroglycanopathy, type B, 5
G10326 RNASEH2E 0.004509 G10181 Aicardi Goutieres syndrome 2
611524 RARSZ 0.004592 611523 Pontacerebellar hypoplasia type 6
OMIM Online Mendelian Inheritance in Man.>
“After rounding walues are < 0007 and = 0.005 (two decimal places).
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Table 5. Genes that were ascertained for screening outside of the gnomAD criteria®.

OMIM gene  OMIM Published carrier Ratiomale for Ethnic group OMIM Conditions
gene name frequel inclusion phenotype
141800 HBAT e Carrier frequency SEA and others 604131 a-Thalassemia
141850 HEAZ W Carrier frequency SEA and others 604131 a-Thalassemia
500354 SMNT 1/60'¢ ACOG/ACMG and US panethnic 253300
carrier frequency 253550 Spinal muscular
253400 atrophy types: |, I, 1, IV
271150
604982 HPS1 1/5955-58 Carrier frequency PR 203300 Hermansky Pudlak 5. 1
606118 HPS3 1/59% Carrier frequency PR 614072 Hermansky Pudlak 5. 3
603722 ELP1 1/32% ACOG/ACMG and A 223500 Familial dysautonomia
carrier frequency
606829 FXN 1/60-1/100% Carrier frequency Caucasians® 229300 Friedreich ataxia
238331 DLD ~1/100°! Carrier frequency Al 246900 Dihydrolipoamide
dehydrogenase deficiency
161650 NEB 1/168°* Carrier frequency Al 256030 Memaline myopathy 2
606397 CLRNT 1/120°7 Carrier frequency .1 276902 Usher syndrome 3a
604610 BLM 1/100°° ACMG and carrier Al 210900 Bloom syndrome

frequency

ACMG American College of Medical Genetics and Genomics, ACDG American College of Obstetricians and Gynecologists, A/ Ashkenazi Jewish (2% of the US
population), OMIM Online Mendelian Inheritance in Man,* PR Puerto Rican, 5E4 South East Asian.

*Carrier frequency of a sequence variant is <1/200, if reported in gnomAD?

“Diagnostic laboratory data was not used for carrier frequency data.

“Specific data for general US population not available; howeves, recognized as common among many US immigrant populations ™

*This term is no longer used by the journal but is used in the original article to which these studies refer. We have therefore not changed the term but
recognize it does not accurately describe the ancestry of the populations originally studied.*®

Table 6. X-linked genes recommended for carrier screening.
OMIM gene OMIM gene name OMIM phenotype Phenotype
300371 ABCDI 300100 Adrenoleukodystrophy (ALD)
3I00B0G AFF2 309548 Mental retardation, X-linked, associated with fragile site FRAXE
300382 ARX 308350 Developmental and epileptic encephalopathy 1 (DEE1)
300377 OMD 300376 Muscular dystrophy, Becker type (BMD})
310200 Muscular dystrophy, Duchenne type (DMD)
306700 F&8 300841 Hemaphilia A (HEMA)
300746 9 306900 Hemophilia B (HEMB)
309550 FMRT 300624 Fragile ¥ syndrame (FXS)
300644 GLA 301500 Fabry disease
3I08E40 LICAM 307000 Hydrocephalus due to congenital stenosis of aqueduct of Sylvius (HSAS)
300552 MID? 300000 Opitz GBBB syndrome, type | (GBBE1)
300473 NROBT 300200 Adrenal hypoplasia, congenital (AHC)
300461 oTc 311250 Ornithine transcarbamylase deficiency
300401 PLPI 312920 Spastic paraplegia 2, X-linked (SPG2)
312610 RPGR 300029 Retinitis pigmentosa 3 (RP3; RF)
300455 Retinitis pigmentosa, X-linked, and sinorespiratory
300834 Infections, with or without deafness
Macular degeneration, X-linked atrophic
300839 RS 312700 Retinoschisis 1, X-linked, juvenile (RS1)
300036 SLCEAB 300352 Cerebral creatine deficiency syndrome 1 (CCD51)

OMIM Online Mendelian Inheritance in Man.™

Tables 1-6 from (Gregg et al., 2021)
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World Health Organization (WHO)

In 2016, the WHO released their publication titled, WHO recommendations on antenatal care for a
positive pregnancy experience, which had the following recommendations (WHO, 2016):

e Anemia (Context-specific recommendation)—"Full blood count testing is the recommended
method for diagnosing anaemia in pregnancy.”

e Asymptomatic bacteriuria (Context-specific recommendation)—"Midstream urine culture is the
recommended method for diagnosing asymptomatic bacteriuria (ASB) in pregnancy. In settings
where urine culture is not available, on-site midstream urine Gram-staining is recommended over
the use of dipstick tests as the method for diagnosing ASB in pregnancy.”

e Gestational diabetes mellitus (Recommended)—"Hyperglycaemia first detected at any time
during pregnancy should be classified as either gestational diabetes mellitus (GDM) or diabetes
mellitus in pregnancy, according to WHO criteria.”

e HIV and syphilis (Recommended)—"In high-prevalence settings, provider-initiated HIV testing and
counselling (PITC) for HIV should be considered a routine component of the package of care for
pregnant [individuals] in all antenatal care settings. In low-prevalence settings, PITC can be
considered for pregnant [individuals] in antenatal care settings as a key component of the effort
to eliminate mother-to-child transmission of HIV, and to integrate HIV testing with syphilis, viral
or other key tests, as relevant to the setting, and to strengthen the underlying maternal and child
health systems.”

e Tuberculosis (Context-specific recommendation)—"In settings where the tuberculosis (TB)
prevalence in the general population is 100/100 000 population or higher, systematic screening
for active TB should be considered for pregnant [individuals] as part of antenatal care (WHO,
2016).”

To help circumvent prenatal transmission, the CDC also “recommends that all pregnant [individuals] get
tested for HIV, hepatitis B virus (HBV), hepatitis C virus (HCV), and syphilis during each pregnancy” as
“screening is necessary to access medical services for HCV and treatment to prevent transmission of HIV,
HBV, and syphilis to the infant” (CDC, 2020).

International Society for Prenatal Diagnosis (ISPD), the Society for Maternal Fetal Medicine (SMFM),
and the Perinatal Quality Foundation (PQF)

The ISPD, SMFM and PQF published the following guidelines on the use of genome-wide sequencing for
fetal diagnosis:

o The use of diagnostic sequencing is currently being introduced for evaluation of fetuses for whom
standard diagnostic genetic testing, such as chromosomal microarray analysis (CMA), has already
been performed and is uninformative, is offered concurrently according to accepted practice
guidelines, or for whom expert genetic opinion determines that standard genetic testing is less
optimal than sequencing for the presenting fetal phenotype.

e The routine use of prenatal sequencing as a diagnostic test cannot currently be supported due to
insufficient validation data and knowledge about its benefits and pitfalls (ISPD, 2018).
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In addition to the joint position statement released in 2018, the IPSD released a guideline in 2020 on the
use of cfDNA screening for trisomies in multiple pregnancies:

e “The use of first trimester cfDNA screening for the common auto-somal trisomies is appropriate
for twin pregnancies due to sufficient evidence showing high detection and low false positive rates
with high predictive values. Moderate.”

e “ltis preferable for laboratories performing cfDNA testing in multi-fetal pregnancies to take evidence
of zygosity into consideration (eg, chorionicity, sex of the fetuses, embryo transfer history) for the
interpretation of both test results and fetal fractions. Moderate.”

e “Screening options for triplet pregnancies are lacking and cfDNA may be a potential option.
However, diagnostic testing should always be offered and the limitations of screening tests
stressed. Low” (Palomaki et al., 2021)

The Canadian National Rh Working Group and the Society of Obstetricians and Gynaecologists of
Canada (SOGC) Genetics Committee

Guidelines were published by a consensus meeting of the Canadian National Rh Working Group in
collaboration with the SOGC Genetics committee. The following recommendations were provided:

e The current optimal management of the D-negative pregnant individual is based on the prediction
of the fetal D-blood group by cell-free DNA in maternal plasma with targeted antenatal anti-D
prophylaxis. This approach should be adopted in Canada (II-2A).

e While various algorithms of implementation of fetal RHD genotyping have been described, a
model positioned in the first trimester appears to be most in alignment with the existing Canadian
antenatal anti-D prophylaxis program and should be endorsed (II-2A).

e While the risk of a false-negative result with RHD genotyping is very small and the benefits of
knowing the fetal RHD status in terms of compliance with prophylaxis seem to outweigh the risks,
the chance of immunization is not zero. Quality control at a laboratory and clinical level should be
of utmost priority in program planning (II-3A) (Johnson et al., 2017).

College of American Pathologists (CAP) Transfusion Medicine Resource Committee (TMRC) Work
Group

The following recommendations were given by the CAP RMRC work group:

e The Work Group recommends that RHD genotyping be performed whenever a discordant RhD
typing result and/or a serological weak D phenotype is detected in patients, including pregnant
individuals, newborns, and potential transfusion recipients. It is anticipated that the immediate
benefit will be fewer unnecessary injections of RhIG and increased availability of RhD-negative
RBCs for transfusion

e Other than RHD genotypes weak D type 1, 2, or 3, the Work Group recommends that individuals
with a serological weak D phenotype receive conventional prophylaxis with RhIG, including
postpartum RhIG if the newborn is RhD-positive or has a serological weak D phenotype (Sandler
et al., 2015).

Department of Veterans Affairs/Department of Defense (VA/DoD)
In the 3" edition of the VA/DoD Clinical Practice Guideline for the Management of Pregnancy (VA & DOD,

2018), they list the following lab tests as routine for all pregnancies in the first prenatal visit: HIV, CBC,
ABO Rh blood typing, Antibody screen, anemia/hemoglobinopathies screen, rapid plasma 29egain,
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gonorrhea, chlamydia, hepatitis B surface antigen test, rubella IgG, Urinalysis and culture, and varicella
IgG (if status is unknown). They also list the following among their recommendations (VA & DOD, 2018):

e “We recommend screening for use of tobacco, alcohol, illicit drugs, and unauthorized use of
prescription medication because their use is common and can result in adverse outcomes. For
[individuals] who screen positive, we recommend additional evaluation and treatment.” [Strong]

e “We recommend screening for depression using a standardized tool such as the Edinburgh
Postnatal Depression Scale or the 9- item Patient Health Questionnaire periodically during
pregnancy and postpartum.” [Strong]

e “We suggest making prenatal diagnostic testing for aneuploidy available to all pregnant
[individuals].” [Weak]

e “We recommend offering prenatal screening for aneuploidy and the most common clinically
significant genetic disorders to all pregnant [individuals]. When aneuploidy screening is desired,
cellfree fetal DNA screening should be considered; however, screening test selection should be
individualized and take into account the patient’s age, baseline aneuploidy risk, and test
performance for a given condition.” [Strong]

e  “We suggest the two-step process (one-hour oral glucose challenge test followed by three-hour
oral glucose tolerance test) to screen for gestational diabetes mellitus at 24-28 weeks gestation
for all pregnant [individuals].” [Weak]

e “We suggest that pregnant [individuals] with an unexplained elevation of maternal serum alpha-
fetoprotein be evaluated and counseled by a qualified obstetric provider due to increased risk for
adverse perinatal outcomes.” [Weak]

e “We recommend against routine screening for preterm delivery using the fetal fibronectin test in
asymptomatic [individuals].” [Strong, against]

e “We recommend considering the use of fetal fibronectin testing as a part of the evaluation
strategy in [individuals] between 24 and 34 6/7 weeks gestation with signs and symptoms of
preterm labor, particularly in facilities where the result might affect management of delivery.”
[Strong]

o  “We suggest that [individuals] who have undergone bariatric surgery should be evaluated for
nutritional deficiencies and need for nutritional supplementation where indicated (e.g., vitamin
B12, folate, iron, calcium).” [Weak]

Health Resources & Services Administration (HRSA)

The HRSA-supported Women's Preventive Services Initiative (HRSA, 2017) recommends the following:

e Screening pregnant individuals for gestational diabetes mellitus after 24 weeks of gestation
(preferably between 24 and 28 weeks of gestation)

e Individuals with risk factors for diabetes mellitus be screened for preexisting diabetes before 24
weeks of gestation—ideally at the first prenatal visit

Royal College of Obstetricians and Gynaecologists (RCOG)

The RCOG have given the following recommendation for prenatal and fetal genotyping: “Non-invasive
fetal genotyping using maternal blood is now possible for D, C, ¢, E, e and K antigens. This should be
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performed in the first instance for the relevant antigen when maternal red cell antibodies are present”
(C recommendation) (RCOG, 2014).

VII. Applicable State and Federal Regulations

DISCLAIMER: If there is a conflict between this Policy and any relevant, applicable government policy for
a particular member [e.g., Local Coverage Determinations (LCDs) or National Coverage Determinations
(NCDs) for Medicare and/or state coverage for Medicaid], then the government policy will be used to
make the determination. For the most up-to-date Medicare policies and coverage, please visit the
Medicare search website http://www.cms.gov/medicare-coverage-database/overview-and-quick-
search.aspx. For the most up-to-date Medicaid policies and coverage, please visit the applicable state
Medicaid website.

Food and Drug Administration (FDA)

The FDA has approved many tests for conditions that can be included in a prenatal screening, such as
HSV, chlamydia, gonorrhea, syphilis, and diabetes. Additionally, many labs have developed specific tests
that they must validate and perform 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). LDTs are not approved or cleared by the U. S. Food and
Drug Administration; however, FDA clearance or approval is not currently required for clinical use.

VIil. Applicable CPT/HCPCS Procedure Codes

Procedure codes appearing in medical policy documents are only included as a general reference. This
list may not be all inclusive and is subject to updates. In addition, codes listed are not a guarantee of
payment.

Code
Number Code Description

Obstetric panel This panel must include the following: Blood count, complete (CBC),
automated and automated differential WBC count (85025 or 85027 and 85004) OR Blood
count, complete (CBC), automated (85027) and appropriate manual differential WBC count
(85007 or 85009) Hepatitis B surface antigen (HBsAg) (87340) Antibody, rubella (86762)
Syphilis test, non-treponemal antibody; qualitative (eg, VDRL, RPR, ART) (86592) Antibody
screen, RBC, each serum technique (86850) Blood typing, ABO (86900) AND Blood typing, Rh
80055 | (D) (86901)

Obstetric panel (includes HIV testing) This panel must include the following: Blood count,
complete (CBC), and automated differential WBC count (85025 or 85027 and 85004) OR
Blood count, complete (CBC), automated (85027) and appropriate manual differential WBC
count (85007 or 85009) Hepatitis B surface antigen (HBsAg) (87340) HIV-1 antigen(s), with
HIV-1 and HIV-2 antibodies, single result (87389) Antibody, rubella (86762) Syphilis test, non-
treponemal antibody; qualitative (eg, VDRL, RPR, ART) (86592) Antibody screen, RBC, each
80081 | serum technique (86850) Blood typing, ABO (86900) AND Blood typing, Rh (D) (86901)

Urinalysis, by dip stick or tablet reagent for bilirubin, glucose, hemoglobin, ketones,
leukocytes, nitrite, pH, protein, specific gravity, urobilinogen, any number of these
81001 constituents; automated, with microscopy
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Urinalysis, by dip stick or tablet reagent for bilirubin, glucose, hemoglobin, ketones,
leukocytes, nitrite, pH, protein, specific gravity, urobilinogen, any number of these
81002 constituents; non-automated, without microscopy
Urinalysis, by dip stick or tablet reagent for bilirubin, glucose, hemoglobin, ketones,
leukocytes, nitrite, pH, protein, specific gravity, urobilinogen, any number of these
81003 constituents; automated, without microscopy
81007 Urinalysis; bacteriuria screen, except by culture or dipstick
81015 Urinalysis; microscopic only
82677 Estriol
82731 Fetal fibronectin, cervicovaginal secretions, semi-quantitative
82947 Glucose; quantitative, blood (except reagent strip)
82950 | Glucose; post glucose dose (includes glucose)
82951 Glucose; tolerance test (GTT), 3 specimens (includes glucose)
82962 Glucose, blood by glucose monitoring device(s) cleared by the FDA specifically for home use
83020 Hemoglobin fractionation and quantitation; electrophoresis (eg, A2, S, C, and/or F)
83021 Hemoglobin fractionation and quantitation; chromatography (eg, A2, S, C, and/or F)
83036 Hemoglobin; glycosylated (A1C)
85004 Blood count; automated differential WBC count
85007 Blood count; blood smear, microscopic examination with manual differential WBC count
85009 Blood count; manual differential WBC count, buffy coat
85014 Blood count; hematocrit (Hct)
85018 Blood count; hemoglobin (Hgb)
Blood count; complete (CBC), automated (Hgb, Hct, RBC, WBC and platelet count) and
85025 automated differential WBC count
85027 Blood count; complete (CBC), automated (Hgb, Hct, RBC, WBC and platelet count)
85032 Blood count; manual cell count (erythrocyte, leukocyte, or platelet) each
85041 Blood count; red blood cell (RBC), automated
85048 Blood count; leukocyte (WBC), automated
Tuberculosis test, cell mediated immunity antigen response measurement; gamma
86480 interferon
86580 Skin test; tuberculosis, intradermal
86592 | Syphilis test, non-treponemal antibody; qualitative (eg, VDRL, RPR, ART)
86593 | Syphilis test, non-treponemal antibody; quantitative
86631 | Antibody; Chlamydia
86632 | Antibody; Chlamydia, IgM
86701 | Antibody; HIV-1
86702 | Antibody; HIV-2
86703 Antibody; HIV-1 and HIV-2, single result
86762 Antibody; rubella
86780 | Antibody; Treponema pallidum
86787 Antibody; varicella-zoster
86803 Hepatitis C antibody
86804 Hepatitis C antibody; confirmatory test (eg, immunoblot)
86850 Antibody screen, RBC, each serum technique
86900 Blood typing, serologic; ABO
86901 Blood typing, serologic; Rh (D)
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Culture, bacterial; aerobic isolate, additional methods required for definitive identification,
87077 each isolate
87081 Culture, presumptive, pathogenic organisms, screening only;
87086 Culture, bacterial; quantitative colony count, urine
87088 Culture, bacterial; with isolation and presumptive identification of each isolate, urine
87110 Culture, chlamydia, any source
87270 Infectious agent antigen detection by immunofluorescent technique; Chlamydia trachomatis
Infectious agent antigen detection by immunoassay technique, (eg, enzyme immunoassay
[EIA], enzyme-linked immunosorbent assay [ELISA], immunochemiluminometric assay
87320 [IMCA]) qualitative or semiquantitative, multiple-step method; Chlamydia trachomatis
Infectious agent antigen detection by immunoassay technique, (eg, enzyme immunoassay
[EIA], enzyme-linked immunosorbent assay [ELISA], immunochemiluminometric assay
[IMCA]) qualitative or semiquantitative, multiple-step method; hepatitis B surface antigen
87340 | (HBsAg)
Infectious agent antigen detection by immunoassay technique, (eg, enzyme immunoassay
[EIA], enzyme-linked immunosorbent assay [ELISA], immunochemiluminometric assay
[IMCA]) qualitative or semiquantitative, multiple-step method; hepatitis B surface antigen
87341 (HBsAg) neutralization
Infectious agent detection by nucleic acid (DNA or RNA); Chlamydia trachomatis, direct
87490 probe technique
Infectious agent detection by nucleic acid (DNA or RNA); Chlamydia trachomatis, amplified
87491 probe technique
Infectious agent detection by nucleic acid (DNA or RNA); Neisseria gonorrhoeae, direct probe
87590 | technique
Infectious agent detection by nucleic acid (DNA or RNA); Neisseria gonorrhoeae, amplified
87591 probe technique
Infectious agent detection by nucleic acid (DNA or RNA); Neisseria gonorrhoeae,
87592 quantification
Infectious agent detection by nucleic acid (DNA or RNA); Streptococcus, group B, amplified
87653 probe technique
Infectious agent detection by nucleic acid (DNA or RNA), multiple organisms; direct probe(s)
87800 | technique
Infectious agent antigen detection by immunoassay with direct optical observation;
87802 Streptococcus, group B
Infectious agent antigen detection by immunoassay with direct optical observation;
87810 | Chlamydia trachomatis
Infectious agent antigen detection by immunoassay with direct optical observation; Neisseria
87850 | gonorrhoeae
Complete CBC, automated (HgB, HCT, RBC, WBC, without platelet count) and automated
G0306 | WBC differential count
G0307 | Complete (CBC), automated (HgB, HCT, RBC, WBC; without platelet count)
Infectious agent antibody detection by enzyme immunoassay (EIA) technique, HIV-1 and/or
G0432 HIV-2, screening
Infectious agent antibody detection by enzyme-linked immunosorbent assay (ELISA)
G0433 | technique, HIV-1 and/or HIV-2, screening
G0435 | Infectious agent antibody detection by rapid antibody test, HIV-1 and/or HIV-2, screening
G0472 | Hepatitis C antibody screening, for individual at high risk and other covered indication(s)

G2035 Prenatal Screening Page 33 of 41




v
‘. avalon CareSource

Current Procedural Terminology© American Medical Association. All Rights reserved.

IX. Evidence-based Scientific References

ACOG. (2011). ACOG Committee Opinion No. 495: Vitamin D: Screening and supplementation during
pregnancy. Obstet Gynecol, 118(1), 197-198. https://doi.org/10.1097/A0G.0b013e318227f06b

ACOG. (2012). Committee opinion No. 533: lead screening during pregnancy and lactation. Obstet
Gynecol, 120(2 Pt 1), 416-420. https://doi.org/10.1097/A0G.0b013e31826804e8

ACOG. (2014). Committee Opinion No. 614: Management of pregnant women with presumptive
exposure to Listeria monocytogenes. Obstet Gynecol, 124(6), 1241-1244.
https://doi.org/10.1097/01.A0G.0000457501.73326.6¢

ACOG. (2015). ACOG Practice Bulletin Number 148: Thyroid disease in pregnancy. Obstet Gynecol, 125,
996-1005.

ACOG. (2016a). Committee Opinion No.682: Microarrays and Next-Generation Sequencing Technology:
The Use of Advanced Genetic Diagnostic Tools in Obstetrics and Gynecology. Obstet Gynecol,
128(6), e262-e268. https://doi.org/10.1097/a0g.0000000000001817

ACOG. (2016b). Prenatal Diagnostic Testing for Genetic Disorders.
https://s3.amazonaws.com/cdn.smfm.org/publications/223/download-
f5260f3bc6686¢c15e4780f8100c74448.pdf

ACOG. (2017a). Carrier Screening in the Age of Genomic Medicine. https://www.acog.org/-
/media/Committee-Opinions/Committee-on-
Genetics/c0690.pdf?dmc=1&ts=20170328T2033175160

ACOG. (2017b). Practice Bulletin No. 181: Prevention of Rh D Alloimmunization.
https://journals.lww.com/greenjournal/fulltext/2017/08000/Practice_Bulletin_ No__ 181 Prev
ention_of Rh_D.54.aspx

ACOG. (2018). Committee Opinion No. 757: Screening for Perinatal Depression. Obstet Gynecol, 132(5),
€208-e212. https://www.acog.org/-/media/Committee-Opinions/Committee-on-Obstetric-
Practice/co757.pdf?dmc=1&ts=20190107T71732311925

ACOG. (2019b). Management of Patients in the Context of Zika Virus. https://www.acog.org/-
/media/Committee-Opinions/Immunization-Infectious-Disease-and-Public-Health-Preparedness-
Expert-Work-Group/co784.pdf?dmc=18&ts=20200204T71904597658

ACOG. (2020a). Carrier Screening in the Age of Genomic Medicine. Retrieved 2/4/21 from
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/03/carrier-
screening-in-the-age-of-genomic-medicine

ACOG. (2020b). Prevention of Group B Streptococcal Early-Onset Disease in Newborns: ACOG
Committee Opinion, Number 797. Obstet Gynecol, 135(2), e51-e72.
https://doi.org/10.1097/a0g.0000000000003668

ACOG. (2021a). Consumer Testing for Disease Risk: ACOG Committee Opinion, Number 816. Obstet
Gynecol, 137(1), el-e6. https://doi.org/10.1097/A0G.0000000000004200

ACOG. (2021b, 07/2021). Routine Tests During Pregnancy. ACOG.
https://www.acog.org/Patients/FAQs/Routine-Tests-During-Pregnancy?
American Diabetes, A. (2021a). 2. Classification and Diagnosis of Diabetes: Standards of Medical Care in
Diabetes 2021. Diabetes Care, 44(Suppl 1), S15-S33. https://doi.org/10.2337/dc21-S002
American Diabetes, A. (2021b). 14. Management of Diabetes in Pregnancy: Standards of Medical Care in
Diabetes-2021. Diabetes Care, 44(Suppl 1), S200-S210. https://doi.org/10.2337/dc21-S014

Biro, 0., Rigo, J., Jr., & Nagy, B. (2020). Noninvasive prenatal testing for congenital heart disease - cell-
free nucleic acid and protein biomarkers in maternal blood. J Matern Fetal Neonatal Med, 33(6),
1044-1050. https://doi.org/10.1080/14767058.2018.1508437

G2035 Prenatal Screening Page 34 of 41


https://doi.org/10.1097/AOG.0b013e318227f06b
https://doi.org/10.1097/AOG.0b013e31826804e8
https://doi.org/10.1097/01.AOG.0000457501.73326.6c
https://doi.org/10.1097/aog.0000000000001817
https://s3.amazonaws.com/cdn.smfm.org/publications/223/download-f5260f3bc6686c15e4780f8100c74448.pdf
https://s3.amazonaws.com/cdn.smfm.org/publications/223/download-f5260f3bc6686c15e4780f8100c74448.pdf
https://www.acog.org/-/media/Committee-Opinions/Committee-on-Obstetric-Practice/co757.pdf?dmc=1&ts=20190107T1732311925
https://www.acog.org/-/media/Committee-Opinions/Committee-on-Obstetric-Practice/co757.pdf?dmc=1&ts=20190107T1732311925
https://www.acog.org/-/media/Committee-Opinions/Immunization-Infectious-Disease-and-Public-Health-Preparedness-Expert-Work-Group/co784.pdf?dmc=1&ts=20200204T1904597658
https://www.acog.org/-/media/Committee-Opinions/Immunization-Infectious-Disease-and-Public-Health-Preparedness-Expert-Work-Group/co784.pdf?dmc=1&ts=20200204T1904597658
https://www.acog.org/-/media/Committee-Opinions/Immunization-Infectious-Disease-and-Public-Health-Preparedness-Expert-Work-Group/co784.pdf?dmc=1&ts=20200204T1904597658
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/03/carrier-screening-in-the-age-of-genomic-medicine
https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/2017/03/carrier-screening-in-the-age-of-genomic-medicine
https://doi.org/10.1097/aog.0000000000003668
https://doi.org/10.1097/AOG.0000000000004200
https://www.acog.org/Patients/FAQs/Routine-Tests-During-Pregnancy
https://doi.org/10.2337/dc21-S002
https://doi.org/10.2337/dc21-S014
https://doi.org/10.1080/14767058.2018.1508437

.
‘. avalon CareSource

Calhoun, D. (2020, 3/23/2020). Postnatal diagnosis and management of hemolytic disease of the fetus
and newborn. Retrieved 2/1/2021 from https://www.uptodate.com/contents/postnatal-
diagnosis-and-management-of-hemolytic-disease-of-the-fetus-and-
newborn?topicRef=6773&source=see_link

ed November 2019). https://www.cdc.gov/zika/hc-providers/testing-guidance.html

CDC. (2020, 6/12/2020). Screening Recommendations. Retrieved 1/30/2021 from
https://www.cdc.gov/nchhstp/pregnancy/screening/index.html

CDC. (20214, July 22, 2021). STDs during Pregnancy — CDC Fact Sheet (Detailed).
https://www.cdc.gov/std/pregnancy/stdfact-pregnancy-detailed.htm

CDC. (2021b, July 22, 2021). STI Treatment Guidelines, 2021- Chlamydial Infection.
https://www.cdc.gov/std/treatment-guidelines/chlamydia.htm

CDC. (2021c, November 24, 2021). STI Treatment Guidelines, 2021- Gonococcal Infections Among
Adolescents and Adults. https://www.cdc.gov/std/treatment-guidelines/gonorrhea-adults.htm

CDC. (2021d, July 22, 2021). STI Treatment Guidelines, 2021- Hepatitis B Virus (HBV) Infection.
https://www.cdc.gov/std/treatment-guidelines/hbv.htm

CDC. (2021e, July 22, 2021). STI Treatment Guidelines, 2021- Hepatitis C Virus (HCV) Infection.
https://www.cdc.gov/std/treatment-guidelines/hcv.htm

CDC. (2021f). STI Treatment Guidelines, 2021- HIV Infection: Detection, Counseling, and Referral.
https://www.cdc.gov/std/treatment-guidelines/hiv.htm

Chou, R,, Dana, T., Fu, R., Zakher, B., Wagner, J., Ramirez, S., Grusing, S., & Jou, J. H. (2020). Screening for
Hepatitis C Virus Infection in Adolescents and Adults: Updated Evidence Report and Systematic
Review for the US Preventive Services Task Force. Jama.
https://doi.org/10.1001/jama.2019.20788

Clausen, F. B., Steffensen, R., Christiansen, M., Rudby, M., Jakobsen, M. A,, Jakobsen, T. R., Krog, G. R,,
Madsen, R. D., Nielsen, K. R., Rieneck, K., Sprogoe, U., Homburg, K. M., Baech, J., Dziegiel, M. H.,
& Grunnet, N. (2014). Routine noninvasive prenatal screening for fetal RHD in plasma of RhD-
negative pregnant women-2 years of screening experience from Denmark. Prenat Diagn, 34(10),
1000-1005. https://doi.org/10.1002/pd.4419CMS. (2002a). Blood Counts (190.15).
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=61&ncdver=1&bc=0

CMS. (2002b). Urine Culture, Bacterial (190.12). https://www.cms.gov/medicare-coverage-
database/view/ncd.aspx?ncdid=25&ncdver=1&bc=0

CMS. (2005). Blood Glucose Testing (190.20). https://www.cms.gov/medicare-coverage-
database/view/ncd.aspx?ncdid=98&ncdver=2&bc=0

CMS. (2011). Screening for Sexually Transmitted Infections (STIs) and High-Intensity Behavioral
Counseling (HIBC) to Prevent STls (210.10). https://www.cms.gov/medicare-coverage-
database/view/ncd.aspx?ncdid=352&ncdver=1&bc=0

CMS. (2015). Screening for the Human Immunodeficiency Virus (HIV) Infection (210.7).
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=335&ncdver=2&bc=0

CMS. (2018). Screening for Hepatitis B Virus (HBV) Infection (210.6). https://www.cms.gov/medicare-
coverage-database/view/ncd.aspx?ncdid=369&ncdver=1&bc=0

CMS. (2020a). MolDX: Blood Product Molecular Antigen Typing (No. L38240).
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38240&ver=11&bc=0

CMS. (2020b). MolDX: Blood Product Molecular Antigen Typing (No. L38249).
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38249&ver=7&

CMS. (2020c). MolDX: Blood Product Molecular Antigen Typing (No. L38331).
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38331&ver=13&

CMS. (2020d). MolDX: Blood Product Molecular Antigen Typing (No. L38333).
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38333&ver=11&

G2035 Prenatal Screening Page 35 of 41


https://www.uptodate.com/contents/postnatal-diagnosis-and-management-of-hemolytic-disease-of-the-fetus-and-newborn?topicRef=6773&source=see_link
https://www.uptodate.com/contents/postnatal-diagnosis-and-management-of-hemolytic-disease-of-the-fetus-and-newborn?topicRef=6773&source=see_link
https://www.uptodate.com/contents/postnatal-diagnosis-and-management-of-hemolytic-disease-of-the-fetus-and-newborn?topicRef=6773&source=see_link
https://www.cdc.gov/zika/hc-providers/testing-guidance.html
https://www.cdc.gov/nchhstp/pregnancy/screening/index.html
https://www.cdc.gov/std/pregnancy/stdfact-pregnancy-detailed.htm
https://www.cdc.gov/std/treatment-guidelines/chlamydia.htm
https://www.cdc.gov/std/treatment-guidelines/gonorrhea-adults.htm
https://www.cdc.gov/std/treatment-guidelines/hbv.htm
https://www.cdc.gov/std/treatment-guidelines/hcv.htm
https://www.cdc.gov/std/treatment-guidelines/hiv.htm
https://doi.org/10.1001/jama.2019.20788
https://doi.org/10.1002/pd.4419
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=61&ncdver=1&bc=0
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=25&ncdver=1&bc=0
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=25&ncdver=1&bc=0
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=98&ncdver=2&bc=0
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=98&ncdver=2&bc=0
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=352&ncdver=1&bc=0
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=352&ncdver=1&bc=0
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=335&ncdver=2&bc=0
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=369&ncdver=1&bc=0
https://www.cms.gov/medicare-coverage-database/view/ncd.aspx?ncdid=369&ncdver=1&bc=0
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38240&ver=11&bc=0
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38249&ver=7&
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38331&ver=13&
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38333&ver=11&

v
‘. avalon CareSource

CMS. (2020€). MolDX: Blood Product Molecular Antigen Typing (No. L38441).
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38441&ver=5&

CMS. (2021a). MolDX: Genetic Testing for Hypercoagulability/Thrombophilia (Factor V Leiden, Factor Il
Prothrombin, and MTHFR) (No. L36089). https://www.cms.gov/medicare-coverage-
database/view/Icd.aspx?lcdid=36089&ver=278&bc=0

CMS. (2021b). MolDX: Genetic Testing for Hypercoagulability/Thrombophilia (Factor V Leiden, Factor Il
Prothrombin, and MTHFR) (No. L36400). https://www.cms.gov/medicare-coverage-
database/view/Icd.aspx?lcdid=36400&ver=16&

Curry, S. J., Krist, A. H., Owens, D. K., Barry, M. J., Cabana, M., Caughey, A. B., Doubeni, C. A, Epling, J.
W., Jr., Kemper, A. R., Kubik, M., Landefeld, C. S., Mangione, C. M., Pbert, L., Silverstein, M.,
Simon, M. A., Tseng, C. W., & Wong, J. B. (2019). Screening for Elevated Blood Lead Levels in
Children and Pregnant Women: US Preventive Services Task Force Recommendation Statement.
Jama, 321(15), 1502-1509. https://doi.org/10.1001/jama.2019.3326

Daniels, G., Finning, K., Martin, P., & Summers, J. (2007). Fetal RhD genotyping: a more efficient use of
anti-D immunoglobulin. Transfus Clin Biol, 14(6), 568-571.
https://doi.org/10.1016/j.tracli.2008.03.007

Darlington, M., Carbonne, B., Mailloux, A., Brossard, Y., Levy-Mozziconacci, A., Cortey, A., Maoulida, H.,
Simon, T., Rousseau, A., & Durand-Zaleski, I. (2018). Effectiveness and costs of non-invasive
foetal RHD genotyping in rhesus-D negative mothers: a French multicentric two-arm study of
850 women. BMC Pregnancy Childbirth, 18(1), 496. https://doi.org/10.1186/s12884-018-2114-5

de Haas, M., Thurik, F. F., van der Ploeg, C. P., Veldhuisen, B., Hirschberg, H., Soussan, A. A,,
Woortmeijer, H., Abbink, F., Page-Christiaens, G. C., Scheffer, P. G., & Ellen van der Schoot, C.
(2016). Sensitivity of fetal RHD screening for safe guidance of targeted anti-D immunoglobulin
prophylaxis: prospective cohort study of a nationwide programme in the Netherlands. Bmj, 355,
i5789. https://doi.org/10.1136/bmj.i5789

de Jong, A., Maya, ., & van Lith, J. M. (2015). Prenatal screening: current practice, new developments,
ethical challenges. Bioethics, 29(1), 1-8. https://doi.org/10.1111/bioce.12123

Dondorp, W., de Wert, G., Bombard, Y., Bianchi, D. W., Bergmann, C., Borry, P., Chitty, L. S., Fellmann, F.,
Forzano, F., Hall, A., Henneman, L., Howard, H. C., Lucassen, A., Ormond, K., Peterlin, B.,
Radojkovic, D., Rogowski, W., Soller, M., Tibben, A., . . . American Society of Human, G. (2015).
Non-invasive prenatal testing for aneuploidy and beyond: challenges of responsible innovation
in prenatal screening. European journal of human genetics : EJHG, 23(11), 1438-1450.
https://doi.org/10.1038/ejhg.2015.57

Finning, K., Martin, P., Summers, J., Massey, E., Poole, G., & Daniels, G. (2008). Effect of high throughput
RHD typing of fetal DNA in maternal plasma on use of anti-RhD immunoglobulin in RhD negative
pregnant women: prospective feasibility study. Bmj, 336(7648), 816-818.
https://doi.org/10.1136/bm{.39518.463206.25

Fung, K. F. K., & Eason, E. (2018). No. 133-Prevention of Rh Alloimmunization. J Obstet Gynaecol Can,
40(1), e1-e10. https://doi.org/10.1016/j.jogc.2017.11.007

Gajic-Veljanoski, 0., Li, C., Schaink, A. K., Guo, J., Higgins, C., Shehata, N., Okun, N., de Vrijer, B.,
Pechlivanoglou, P., Ng, V., & Sikich, N. (2021). Noninvasive Fetal RhD Blood Group Genotyping: A
Systematic Review of Economic Evaluations. J Obstet Gynaecol Can, 43(12), 1416-1425 e1415.
https://doi.org/10.1016/j.jogc.2021.07.014

Gil, M. M., Akolekar, R., Quezada, M. S., Bregant, B., & Nicolaides, K. H. (2014). Analysis of cell-free DNA
in maternal blood in screening for aneuploidies: meta-analysis. Fetal Diagn Ther, 35(3), 156-173.
https://doi.org/10.1159/000358326

Grant, A., & Mohide, P. (1982). Screening and diagnostic tests in antenatal care. Effectiveness and
satisfaction in antenatal care, 22-59.

G2035 Prenatal Screening Page 36 of 41


https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=38441&ver=5&
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=36089&ver=27&bc=0
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=36089&ver=27&bc=0
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=36400&ver=16&
https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?lcdid=36400&ver=16&
https://doi.org/10.1001/jama.2019.3326
https://doi.org/10.1016/j.tracli.2008.03.007
https://doi.org/10.1186/s12884-018-2114-5
https://doi.org/10.1136/bmj.i5789
https://doi.org/10.1111/bioe.12123
https://doi.org/10.1038/ejhg.2015.57
https://doi.org/10.1136/bmj.39518.463206.25
https://doi.org/10.1016/j.jogc.2017.11.007
https://doi.org/10.1016/j.jogc.2021.07.014
https://doi.org/10.1159/000358326

v
‘. avalon CareSource

https://books.google.com/books?hl=en&Ir=&id=fVHJYbe2isC&oi=fnd&pg=PA22&dq=screening+
versus+diagnostict+tests&ots=WXVxt6ALwT&sig=DUy8K33sGYU72yPEjPHIyTT3ppA#v=onepage&
g=screening%20versus%20diagnostic%20tests&f=false

Gregg, A. R., Skotko, B. G., Benkendorf, J. L., Monaghan, K. G., Bajaj, K., Best, R. G., Klugman, S., &
Watson, M. S. (2016). Noninvasive prenatal screening for fetal aneuploidy, 2016 update: a
position statement of the American College of Medical Genetics and Genomics. Genet Med,
18(10), 1056-1065. https://doi.org/10.1038/gim.2016.97

HRSA. (2017, October 2017). Women’s Preventive Services Guidelines. U.S. Department of Health and
Human Services. Retrieved 11/14/2018 from https://www.hrsa.gov/womens-guidelines-
2016/index.html

HRSA. (2019). Women’s Preventive Services Guidelines. https://www.hrsa.gov/womens-guidelines-2019

ISPD. (2018). Joint Position Statement from the International Society for Prenatal Diagnosis (ISPD), the
Society for Maternal Fetal Medicine (SMFM), and the Perinatal Quality Foundation (PQF) on the
use of genome-wide sequencing for fetal diagnosis. Prenat Diagn, 38(1), 6-9.
https://doi.org/10.1002/pd.5195

Johnson, J. A., MacDonald, K., Clarke, G., & Skoll, A. (2017). No. 343-Routine Non-invasive Prenatal
Prediction of Fetal RHD Genotype in Canada: The Time is Here. J Obstet Gynaecol Can, 39(5),
366-373. https://doi.org/10.1016/j.jogc.2016.12.006

Kent, J., Farrell, A. M., & Soothill, P. (2014). Routine administration of Anti-D: the ethical case for
offering pregnant women fetal RHD genotyping and a review of policy and practice. BMC
Pregnancy Childbirth, 14, 87. https://doi.org/10.1186/1471-2393-14-87

Krist, A. H., Davidson, K. W., Mangione, C. M., Barry, M. J., Cabana, M., Caughey, A. B., Curry, S. J.,
Donahue, K., Doubeni, C. A, Epling, J. W., Jr., Kubik, M., Ogedegbe, G., Pbert, L., Silverstein, M.,
Simon, M. A., Tseng, C. W., & Wong, J. B. (2020). Screening for Unhealthy Drug Use: US
Preventive Services Task Force Recommendation Statement. Jama, 323(22), 2301-2309.
https://doi.org/10.1001/jama.2020.8020

LabCorp. (2020). Inheritest. https://www.integratedgenetics.com/patients/pre-pregnancy/inheritest

LeFevre, M. L., & USPSTF. (2014). Screening for Chlamydia and gonorrhea: U.S. Preventive Services Task
Force recommendation statement. Ann Intern Med, 161(12), 902-910.
https://doi.org/10.7326/m14-1981

Liang, D., Cram, D. S., Tan, H., Linpeng, S., Liu, Y., Sun, H., Zhang, Y., Tian, F., Zhu, H., Xu, M., Wang, H.,
Yu, F., & Wu, L. (2019). Clinical utility of noninvasive prenatal screening for expanded
chromosome disease syndromes. Genetics in Medicine, 21(9), 1998-2006.
https://doi.org/10.1038/s41436-019-0467-4

Lockwood, C. J., & Magriples, U. (2020, 12/9/2020). Prenatal care: Initial assessment. Wolters Kluwer.
Retrieved 02/01/2021 from https://www.uptodate.com/contents/prenatal-care-initial-
assessment

Mackie, F. L., Hemming, K., Allen, S., Morris, R. K., & Kilby, M. D. (2017). The accuracy of cell-free fetal
DNA-based non-invasive prenatal testing in singleton pregnancies: a systematic review and
bivariate meta-analysis. Bjog, 124(1), 32-46. https://doi.org/10.1111/1471-0528.14050

Manfroi, S., Calisesi, C., Fagiani, P., Gabriele, A., Lodi, G., Nucci, S., Pelliconi, S., Righini, L., & Randi, V.
(2018). Prenatal non-invasive foetal RHD genotyping: diagnostic accuracy of a test as a guide for
appropriate administration of antenatal anti-D immunoprophylaxis. Blood Transfus, 16(6), 514-
524. https://doi.org/10.2450/2018.0270-17

Martinez-Payo, C., Bada-Bosch, I., Martinez-Moya, M., & Perez-Medina, T. (2018). Clinical results after
the implementation of cell-free fetal DNA detection in maternal plasma. J Obstet Gynaecol Res,
44(8), 1369-1376. https://doi.org/10.1111/jog.13672

G2035 Prenatal Screening Page 37 of 41


https://doi.org/10.1038/gim.2016.97
https://www.hrsa.gov/womens-guidelines-2016/index.html
https://www.hrsa.gov/womens-guidelines-2016/index.html
https://www.hrsa.gov/womens-guidelines-2019
https://doi.org/10.1002/pd.5195
https://doi.org/10.1016/j.jogc.2016.12.006
https://doi.org/10.1186/1471-2393-14-87
https://doi.org/10.1001/jama.2020.8020
https://www.integratedgenetics.com/patients/pre-pregnancy/inheritest
https://doi.org/10.7326/m14-1981
https://doi.org/10.1038/s41436-019-0467-4
https://www.uptodate.com/contents/prenatal-care-initial-assessment
https://www.uptodate.com/contents/prenatal-care-initial-assessment
https://doi.org/10.1111/1471-0528.14050
https://doi.org/10.2450/2018.0270-17
https://doi.org/10.1111/jog.13672

v
‘. avalon CareSource

Migliorini, S., Saccone, G., Silvestro, F., Massaro, G., Arduino, B., D'Alessandro, P., Petti, M. T., Paino, J. A.
C., Guida, M., Locci, M., & Zullo, F. (2020). First-trimester screening based on cell-free DNA vs
combined screening: A randomized clinical trial on women's experience. Prenat Diagn, 40(11),
1482-1488. https://doi.org/10.1002/pd.5800

Miller, D. (2020, 7/9/2020). Use of chromosomal microarray in obstetrics. Wolters Kluwer. Retrieved
02/01/2021 from https://www.uptodate.com/contents/use-of-chromosomal-microarray-in-
obstetrics

Moise, K. (2020, 12/16/2020). Prevention of RhD alloimmunization in pregnancy. Retrieved 2/2/2021
from https://www.uptodate.com/contents/prevention-of-rhd-alloimmunization-in-pregnancy

Moyer, V. A., & USPSTF. (2013a). Screening for hepatitis c virus infection in adults: U.s. preventive
services task force recommendation statement. Ann Intern Med, 159(5), 349-357.
https://doi.org/10.7326/0003-4819-159-5-201309030-00672

Moyer, V. A., & USPSTF. (2013b). Screening for hiv: U.s. preventive services task force recommendation
statement. Ann Intern Med, 159(1), 51-60. https://doi.org/10.7326/0003-4819-159-1-
201307020-00645

Owens, D. K., Davidson, K. W., Krist, A. H., Barry, M. J., Cabana, M., Caughey, A. B., Curry, S. J., Doubeni,
C. A, Epling, J. W., Jr., Kubik, M., Landefeld, C. S., Mangione, C. M., Pbert, L., Silverstein, M.,
Simon, M. A., Tseng, C. W., & Wong, J. B. (2019). Screening for HIV Infection: US Preventive
Services Task Force Recommendation Statement. Jama, 321(23), 2326-2336.
https://doi.org/10.1001/jama.2019.6587

Owens, D. K., Davidson, K. W., Krist, A. H., Barry, M. J., Cabana, M., Caughey, A. B., Donahue, K.,
Doubeni, C. A., Epling, J. W., Jr., Kubik, M., Ogedegbe, G., Pbert, L., Silverstein, M., Simon, M. A.,
Tseng, C. W., & Wong, J. B. (2020). Screening for Bacterial Vaginosis in Pregnant Persons to
Prevent Preterm Delivery: US Preventive Services Task Force Recommendation Statement.
Jama, 323(13), 1286-1292. https://doi.org/10.1001/jama.2020.2684

Owens, D. K., Davidson, K. W., Krist, A. H., Barry, M. J., Cabana, M., Caughey, A. B., Doubeni, C. A., Epling,
J.W,, Jr., Kemper, A. R., Kubik, M., Landefeld, C. S., Mangione, C. M., Pbert, L., Silverstein, M.,
Simon, M. A., Tseng, C. W., & Wong, J. B. (2019). Screening for Hepatitis B Virus Infection in
Pregnant Women: US Preventive Services Task Force Reaffirmation Recommendation
Statement. Jama, 322(4), 349-354. https://doi.org/10.1001/jama.2019.9365

Owens, D. K., Davidson, K. W., Krist, A. H., Barry, M. J., Cabana, M., Caughey, A. B., Doubeni, C. A., Epling,
J. W,, Jr.,, Kubik, M., Landefeld, C. S., Mangione, C. M., Pbert, L., Silverstein, M., Simon, M. A.,
Tseng, C. W., & Wong, J. B. (2019). Screening for Asymptomatic Bacteriuria in Adults: US
Preventive Services Task Force Recommendation Statement. Jama, 322(12), 1188-1194.
https://doi.org/10.1001/jama.2019.13069

Palomaki, G. E., Chiu, R. W. K., Pertile, M. D., Sistermans, E. A., Yaron, Y., Vermeesch, J. R., Vora, N. L.,
Best, R. G., & Wilkins-Haug, L. (2021). International Society for Prenatal Diagnosis Position
Statement: cell free (cf)DNA screening for Down syndrome in multiple pregnancies. Prenat
Diagn, 41(10), 1222-1232. https://doi.org/10.1002/pd.5832

Persico, N., Boito, S., Ischia, B., Cordisco, A., De Robertis, V., Fabietti, I., Periti, E., Volpe, P., Fedele, L., &
Rembouskos, G. J. P. D. V. (2016). Cell-free DNA testing in the maternal blood in high-risk
pregnancies after first-trimester combined screening. Prenatal Diagnosis, 36(3), 232-236.

Pillay, J., Donovan, L., Guitard, S., Zakher, B., Korownyk, C., Gates, M., Gates, A., Vandermeer, B.,
Bougatsos, C., Chou, R., & Hartling, L. (2021). In Screening for Gestational Diabetes Mellitus: A
Systematic Review to Update the 2014 U.S. Preventive Services Task Force Recommendation.
https://www.ncbi.nlm.nih.gov/pubmed/34428000

G2035 Prenatal Screening Page 38 of 41


https://doi.org/10.1002/pd.5800
https://www.uptodate.com/contents/use-of-chromosomal-microarray-in-obstetrics
https://www.uptodate.com/contents/use-of-chromosomal-microarray-in-obstetrics
https://www.uptodate.com/contents/prevention-of-rhd-alloimmunization-in-pregnancy
https://doi.org/10.7326/0003-4819-159-5-201309030-00672
https://doi.org/10.7326/0003-4819-159-1-201307020-00645
https://doi.org/10.7326/0003-4819-159-1-201307020-00645
https://doi.org/10.1001/jama.2019.6587
https://doi.org/10.1001/jama.2020.2684
https://doi.org/10.1001/jama.2019.9365
https://doi.org/10.1001/jama.2019.13069
https://doi.org/10.1002/pd.5832
https://www.ncbi.nlm.nih.gov/pubmed/34428000

v
‘. avalon CareSource

Pollock, L., Cohan, D., Pecci, C. C., & Mittal, P. (2019). ACOG Committee Opinion No. 752: Prenatal and
Perinatal Human Immunodeficiency Virus Testing. Obstet Gynecol, 133(1), 187.
https://doi.org/10.1097/a0g.0000000000003048

RCOG. (2014). The Management of Women with Red Cell Antibodies during Pregnancy.
https://www.rcog.org.uk/globalassets/documents/guidelines/rbc_gtg65.pdf

Rink, B., Romero, S., Biggio, J., Saller, D., Giardine, R., & ACOG. (2017). Committee Opinion No. 691:
Carrier Screening for Genetic Conditions. Obstet Gynecol, 129(3), e41-e55.
https://doi.org/10.1097/a0g.0000000000001952

Romero, S., Rink, B., Biggio, J., Saller, D., & ACOG. (2017). Committee Opinion No. 690: Carrier Screening
in the Age of Genomic Medicine. Obstet Gynecol, 129(3), e35-e40.
https://doi.org/10.1097/a0g.0000000000001951

Runkel, B., Bein, G., Sieben, W., Sow, D., Polus, S., & Fleer, D. (2020). Targeted antenatal anti-D
prophylaxis for RhD-negative pregnant women: a systematic review. BMC Pregnancy Childbirth,
20(1), 83. https://doi.org/10.1186/s12884-020-2742-4

Sandler, S. G., Flegel, W. A., Westhoff, C. M., Denomme, G. A., Delaney, M., Keller, M. A,, Johnson, S. T.,
Katz, L., Queenan, J. T., Vassallo, R. R., & Simon, C. D. (2015). It's time to phase in RHD
genotyping for patients with a serologic weak D phenotype. College of American Pathologists
Transfusion Medicine Resource Committee Work Group. Transfusion, 55(3), 680-689.
https://doi.org/10.1111/trf.12941

Schrag, S., Gorwitz, R., Fultz-Butts, K., & Schuchat, A. (2002). Prevention of perinatal group B
streptococcal disease. Revised guidelines from CDC. MMWR Recomm Rep, 51(Rr-11), 1-22.
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5111al.htm

Siu, A. L. (2015). Screening for Iron Deficiency Anemia and Iron Supplementation in Pregnant Women to
Improve Maternal Health and Birth Outcomes: U.S. Preventive Services Task Force
Recommendation Statement. Ann Intern Med, 163(7), 529-536. https://doi.org/10.7326/m15-
1707

Siu, A. L., & USPSTF. (2016). Screening for depression in adults: Us preventive services task force
recommendation statement. Jama, 315(4), 380-387. https://doi.org/10.1001/jama.2015.18392

Slutsker, J. S., Hennessy, R. R., & Schillinger, J. A. (2018). Factors Contributing to Congenital Syphilis
Cases - New York City, 2010-2016. MMWR Morb Mortal Wkly Rep, 67(39), 1088-1093.
https://doi.org/10.15585/mmwr.mm6739a3

USPSTF. (2005). Screening for Rh(D) Incompatibility: Recommendation Statement. Am Fam Physician.
https://www.aafp.org/afp/2005/0915/p1087.html

USPSTF. (2006). Screening for elevated blood lead levels in children and pregnant women. Pediatrics,
118(6), 2514-2518. https://doi.org/10.1542/peds.2006-2352

USPSTF. (2008a). Screening for asymptomatic bacteriuria in adults: U.s. preventive services task force
reaffirmation recommendation statement. Ann Intern Med, 149(1), 43-47.
https://doi.org/10.7326/0003-4819-149-1-200807010-00009

USPSTF. (2008b). Screening for bacterial vaginosis in pregnancy to prevent preterm delivery: U.S.
Preventive Services Task Force recommendation statement. Ann Intern Med, 148(3), 214-219.

USPSTF. (2009). Screening for hepatitis B virus infection in pregnancy: U.S. Preventive Services Task
Force reaffirmation recommendation statement. Ann Intern Med, 150(12), 869-873, w154.

USPSTF. (2016). Serologic screening for genital herpes infection: Us preventive services task force
recommendation statement. Jama, 316(23), 2525-2530.
https://doi.org/10.1001/jama.2016.16776

USPSTF. (2018). Screening for syphilis infection in pregnant women: Us preventive services task force
reaffirmation recommendation statement. Jama, 320(9), 911-917.
https://doi.org/10.1001/jama.2018.11785

G2035 Prenatal Screening Page 39 of 41


https://doi.org/10.1097/aog.0000000000003048
https://www.rcog.org.uk/globalassets/documents/guidelines/rbc_gtg65.pdf
https://doi.org/10.1097/aog.0000000000001952
https://doi.org/10.1097/aog.0000000000001951
https://doi.org/10.1186/s12884-020-2742-4
https://doi.org/10.1111/trf.12941
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr5111a1.htm
https://doi.org/10.7326/m15-1707
https://doi.org/10.7326/m15-1707
https://doi.org/10.1001/jama.2015.18392
https://doi.org/10.15585/mmwr.mm6739a3
https://www.aafp.org/afp/2005/0915/p1087.html
https://doi.org/10.1542/peds.2006-2352
https://doi.org/10.7326/0003-4819-149-1-200807010-00009
https://doi.org/10.1001/jama.2016.16776
https://doi.org/10.1001/jama.2018.11785

v
‘. avalon CareSource

USPSTF. (2019). Hepatitis B Virus Infection in Pregnant Women: Screening.
https://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryFinal/hepatiti
s-b-virus-infection-in-pregnant-women-screening?ds=1&s=hepatitis%20B

USPSTF. (2021, August 10, 2021). Gestational Diabetes: Screening.
https://uspreventiveservicestaskforce.org/uspstf/recommendation/gestational-diabetes-
screening

VA, & DOD. (2018). VA/DOD CLINICAL PRACTICE GUIDELINE FOR THE MANAGEMENT OF PREGNANCY.
Washington, D.C.: Department of Veterans Affairs Retrieved from
https://www.healthquality.va.gov/guidelines/WH/up/VADoDPregnancyCPG4102018.pdf

Vockley, J., Andersson, H. C., Antshel, K. M., Braverman, N. E., Burton, B. K., Frazier, D. M., Mitchell, J.,
Smith, W. E., Thompson, B. H., & Berry, S. A. (2014). Phenylalanine hydroxylase deficiency:
diagnosis and management guideline. Genet Med, 16(2), 188-200.
https://doi.org/10.1038/gim.2013.157

Vora, N., Ralston, S., & ACOG. (2018). ACOG Technology Assessment in Obstetrics and Gynecology No.
14: Modern Genetics in Obstetrics and Gynecology. Obstet Gynecol, 132(3), e143-e168.
https://doi.org/10.1097/a0g.0000000000002831

WHO. (2016). WHO recommendations on antenatal care for a positive pregnancy experience. World
Health Organization. https://www.who.int/nutrition/publications/guidelines/antenatalcare-
pregnancy-positive-experience/en/

http://apps.who.int/iris/bitstream/handle/10665/250800/WHO-RHR-16.12-
eng.pdf;jsessionid=6B98874793C142098DD24640B5F5CE9D?sequence=1

Witkop, C., & ACOG. (2018). ACOG Committee Opinion No. 727: Cascade Testing: Testing Women for
Known Hereditary Genetic Mutations Associated With Cancer. Obstet Gynecol, 131(1), e31-e34.
https://doi.org/10.1097/a0g.0000000000002457

Yang, H., Llewellyn, A., Walker, R., Harden, M., Saramago, P., Griffin, S., & Simmonds, M. (2019). High-
throughput, non-invasive prenatal testing for fetal rhesus D status in RhD-negative women: a
systematic review and meta-analysis. BMC Med, 17(1), 37. https://doi.org/10.1186/s12916-019-
12544

Yesilcinar, 1., & Guvenc, G. (2021). Counselling and education for prenatal screening and diagnostic tests
for pregnant women: Randomized controlled trial. Int J Nurs Pract, 27(5), €13000.
https://doi.org/10.1111/ijn.13000

Zhu, X., Chen, M., Wang, H., Guo, Y., Chau, M. H. K., Yan, H., Cao, Y., Kwok, Y. K. Y., Chen, J., Hui, A.S. Y.,
Zhang, R., Meng, Z., Zhu, Y., Leung, T. Y., Xiong, L., Kong, X., & Choy, K. W. (2020). Clinical utility
of expanded noninvasive prenatal screening and chromosomal microarray analysis in high risk
pregnancies. Ultrasound Obstet Gynecol. https://doi.org/10.1002/u0g.22021

X. Revision History

Revision Date Summary of Changes

01/01/2022 Initial Effective Date

G2035 Prenatal Screening Page 40 of 41


https://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryFinal/hepatitis-b-virus-infection-in-pregnant-women-screening?ds=1&s=hepatitis%20B
https://www.uspreventiveservicestaskforce.org/Page/Document/UpdateSummaryFinal/hepatitis-b-virus-infection-in-pregnant-women-screening?ds=1&s=hepatitis%20B
https://uspreventiveservicestaskforce.org/uspstf/recommendation/gestational-diabetes-screening
https://uspreventiveservicestaskforce.org/uspstf/recommendation/gestational-diabetes-screening
https://www.healthquality.va.gov/guidelines/WH/up/VADoDPregnancyCPG4102018.pdf
https://doi.org/10.1038/gim.2013.157
https://doi.org/10.1097/aog.0000000000002831
https://www.who.int/nutrition/publications/guidelines/antenatalcare-pregnancy-positive-experience/en/
https://www.who.int/nutrition/publications/guidelines/antenatalcare-pregnancy-positive-experience/en/
http://apps.who.int/iris/bitstream/handle/10665/250800/WHO-RHR-16.12-eng.pdf;jsessionid=6B98874793C142098DD24640B5F5CE9D?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/250800/WHO-RHR-16.12-eng.pdf;jsessionid=6B98874793C142098DD24640B5F5CE9D?sequence=1
https://doi.org/10.1097/aog.0000000000002457
https://doi.org/10.1186/s12916-019-1254-4
https://doi.org/10.1186/s12916-019-1254-4
https://doi.org/10.1111/ijn.13000
https://doi.org/10.1002/uog.22021

v
‘. avalon CareSource

07/19/2022 Updated background, guidelines, and evidence-based scientific references.

Removed related policies d/t GTM: M2028, M2033, M2039. Added Related
policy G2045

Revised CC3, Revised CC3 b, d, e f, and I; removed CC4b, Revised CC5, Revised
CC6, removed CC6 a, b, & c.

Revised code disclaimer statement

Removed GTM:

CC34a,c g andh; CC10; CC13

CPT codes removed: 81171, 81172. 81200, 81209, 81220, 81241, 81242,
81243, 81244, 81251, 81252, 81253, 81254, 81255, 81257, 81260, 81290,
81329, 81330, 81336, 81337, 81400, 81401, 81403, 81404, 81405, 81406,
81412, 81420, 81430, 81431, 81443, 81479, 81507, 84443, 84999, 53652,
S3844, S3845, S3846, S3849, and S3850.

G2035 Prenatal Screening Page 41 of 41



